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Industrial Highway Site Oil Recovery System

O&M Manual
Task Order No. 30228-0010
February 10, 2005
SECTION 1
INTRODUCTION

Purpose

The Operations and Maintenance (O&M) Manual for the Oil Recovery System (ORS) equipment
describes the procedures for operating and maintaining the components of the oil recovery system.
The Recovery System includes the (6) Recovery Wells, Vaults, and the groundwater/oil recovery
pumps and controls contained within the well vaults, the building including all equipment located
inside, the discharge pipe and infiltration galleries, and overspill galleries.

Organization

This manual contains 8 sections. Section 1 is an Introduction. Section 2 provides an overview and
description of the oil recovery system. Section 3 describes the startup, shutdown, and normal
operating procedures for the system. Section 4 describes the System Control Panel, specifically
designed for this site, housing the controls, switches, modem, and reset buttons for the site
equipment. Section 5 describes the software program “Site Link” written with specific controls for
the site, enabling local/remote monitoring and operation of the site equipment. Section 6 describes
the six (6) 10" Recovery Wells, their construction, and the depths of the wells and the pumps and
transducers used for recovery of groundwater and oil. Section 7 describes the subcontracted
service of building and system surveillance through internal audible alarms, video surveillance,
and phone service notifications. Section 8 describes the system maintenance schedule, detailing
the scheduled routine maintenance needed to be performed on specific pieces of equipment, and
how the maintenance should be performed. The appendices contain manufacturer’s literature for
each specific piece of equipment contained in the system.
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SECTION 2
BACKGROUND

A significant quantity of ( LNAPL ) has been found to be discharging into the drainage ditch at
the Chicago-Gary Airport for several years. The USEPA requested that their Response
Engineering and Analytical Contract (REAC) division personnel develop a model of the site to:

- Evaluate groundwater flow conditions;

- Assess the interaction between groundwater flow and the LNAPL product
plume movement;

- Evaluate the extent of the LNAPL on the shallow water table;

- Evaluate options to enhance product recovery and to hydraulically contain the
product plume and eliminate discharge to the ditch.

REAC’s written report to the USEPA, “ Lockheed Martin Technical Memorandum, Work
Number 0-045,” dated February 6, 2002, suggested that their were (2) plumes on site migrating in
the direction of the airport. The free product volume was estimated at 125,000 gallons, and it was
anticipated that the groundwater recovery system would capture up to 20% of the volume of
product before the residual would be captured in the subsurface, due to the low mobility of the
material and it’s high viscosity.

REAC suggested the installation of a groundwater recovery system consisting of (6) Recovery
Wells, with a 40 gpm cumulative pumping/re-injection rate of groundwater in to an onsite
infiltration gallery, creating a groundwater-mounding scenario. This system would accomplish the
necessary hydraulic draw down for the recovery of free product and reduce the migration of free
product to the Chicago-Gary airport drainage ditch.

The USEPA began construction of the LNAPL Recovery System in October 2002, and completed

and placed the system on line in March 2003. The system is currently operating and recovering
free product.
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SECTION 3
SYSTEM DESCRIPTION

Groundwater and oil is recovered/pumped through six (6), 4” Stainless steel groundwater pumps in
the Recovery Wells. Each Recovery Well is approximately 35’ deep with, 10” SCH 80 PVC, and
a 0.10 slot screen. The total fluid is pumped from each pump at an estimated flow rate of
approximately 8-10 gpm, back to the recovery system building into a 100 gpm stainless steel
oil/water separator.

The oil/water enters the separator through a non-clog diffuser, and has time to settle and begin
separation in the separation chamber, allowing suspended solids to settle in the sludge baffle, and : i
allowing the oil to begin passing through the filter media (Coalescent Plates) to the top of the
packing in the separation chamber. The oil may then be skimmed manually off the top of the
chamber through a rotating 4” SCH 80 PVC pipe skimmer to the oil storage compartment on the
separator.

Any solids that fall out in the separation chamber and settle in the sludge baffle are pumped out of
the separator through two (2) 50 micron sock filter canisters. The sludge transfer pump is a
Moyno 500 series” pump that can be controlled either manually or automatically through the
Product Level Control (PLC) control panel. The pump transfers water and solids through the
canisters that can be operated singly or in a series, with the solids being captured in the sock filters
and the effluent water being pumped back into the separation chamber of the oil/water separator.

The effluent then passes on to the clean water chamber through an underflow and overflow weir.
The clean water chamber holds approximately 300 gallons of effluent that collects before being
pumped to the 1,000-gallon poly-holding tank. The effluent is pumped to the 1000 gal. poly
storage tank through a 2” line to a “Gould” centrifugal pump, which pumps it through a 2” PVC
line to the 1,000 gallon poly storage tank.

Both the oil storage and clean water chambers are monitored to the control panel by multi-level
switches that control the operation of the transfer pumps. The controls are set to turn the pumps
on/off and shut the system down when the top multi-level switch is in the up position, and the hi
control level is contacted. When each chamber has the low switch and hi switch in the up
position, the product and effluent transfer pump will turn on and pump the chamber empty. Each
multi level switch in the separator, oil storage chamber, 1,000 gal. poly tank, and the 5,000 gal.
storage tank is controlled and operates the other components of the system through the system
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control panel. The rods have three (3) switches on them that electronically signal whether the tank
is in the low, hi, or hi-shutdown position. These switches relay to the control panel whether to
turn the pumps on or off through the control logic for the system.

The oil storage compartment on the separator is where the oil is skimmed to through the rotating
weir. The compartment is capable of holding approximately 116 gallons of oil that is stored until
the contact level switches show the tank to be in the full (hi) position. The oil is then pumped
through a 1” line to a “Gould” centrifugal pump, which transfers the oil through an electronic
flowmeter out to the vertical 5,000 gallon Steel Storage Tank outside of the building.

The effluent stored in the 1000 gallon Poly Storage Tank is pumped out to the 1* “Infiltration
Gallery” onsite by the 10k “Price” close-coupled centrifugal pump. The control switches in the
1,000 gal. Poly tank relay to the control panel to turn the pump on/off, the effluent is then pumped
through a 2” SCH 80 PVC line through an electronic “Signet Vortex “flow meter. The flow meter
calculates the GPM of the flow of effluent through the pipe, and also totals the daily amount of
effluent being pumped onsite to the Infiltration gallery. The flow meter also records the total
amount of effluent being pumped through the system. The effluent then passes through the 2”
SCH 80 PVC pipe to a4” SCH 80 PVC pipe inside the system building, the 4” line has a K-2
“Ashcroft” pressure transducer that records the amount of backpressure that is being generated
during pumping of the effluent to the infiltration gallery.

The effluent travels approximately 250’ through the 4” SCH 80 PVC pipe to an Inground stone
Infiltration Gallery. The effluent passes through the pipe to an open end discharge point at grade
level, the water then flows or distributes itself throughout the 5’deep, 20’ wide x 100’ long stone
gallery, the effluent either infiltrating back into the ground through the bottom of the gallery, or
collecting and flowing on to a 1* Overspill Gallery through a 6” SCH 40 PVC pipe. The-1*
Overspill Gallery is located onsite approximately 100’ south of the infiltration Gallery. The
Overspill Gallery consists of a depression onsite that was created on the western edge of the
property, between the acids lagoon cap onsite and the abandoned railroad spur. The Overspill
Gallery is a depression that is not lined with stone, allowing the effluent to pass through the soil
into the ground, or collect and pass through a 16” corrugated pipe to a 2™ Overspill Gallery. The
2" Overspill Gallery is located on the western edge of the site, between the abandoned railroad
spur and the wetlands between the site and the Cline Ave. frontage road.

The 2™ Overspill Gallery is a low lying area with a stone bottom, that was created by the
excavation of previous offsite acid lagoons, the contaminated soil being excavated and deposited
in the onsite containment areas. The 2*¢ Overspill Gallery is approximately 4’deep, by 30’ wide
and 150 long. The effluent ponds in the galleries, either migrating through the top layer of soil
into the ground, or by ponding and flowing gravitationally through the pipes to the next holding
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gallery. The USEPA determined through the site “Groundwater Model” that the effluent being

pumped behind the present oil plume onsite would create a mounding effect, and help push the oil
back to the recovery wells.
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SECTION 4
SYSTEM CONTROL PANEL

The Recovery System at the Industrial Highway site is fully automated through the 240 volt,
single-phase site control panel and can be maintained and monitored from a remote location
through the software system created for the operation and monitoring of the system called “ Site
Link “. The control panel has three (3) sets of relay switches that control the pumps making up the
site equipment. Each relay switch can be activated automatically through multi-level switches in
the tanks, or pressure transducers in the 10” Recovery Wells.

The control panel is an enclosed steel panel with a lockable front door panel the inside front panel
consists of three (3) rows of switches that control the components of the system. Each switch can
turn a pump on manually, or can be set to run the pump automatically. The multi level switch in
the tanks and separator will send a relay signal back to the memory in the program, telling the
pump to turn on/off, depending on the quantity of oil/water in the vessel. At the Recovery Wells, a
pressure transducer in the bottom of the wells can be set automatically to read the amount of head
pressure in the well depending on the column of water above the pump and turn the water table
depression pumps on or off depending on the quantity of water in the column.

** The top set of relay switches on the front of the panel formerly controlled the six (6) “Geotech”
oil skimmer pumps, when the onsite process for recovering oil called to create a water table
depression for skimming of oil that entered the recovery well. Those (6) pumps have been
removed, and EQM has gone to “Total Fluid Recovery”. The second row of switches controls the
(6) Groundwater “Water Table Depression Pumps” in Recovery Wells #1-6. The (6) pumps in
those wells are controlled automatically by pressure transmitters installed in the wells. The
transmitters work electronically, and are set to operate through the “Site Link” program. The
transmitters can be set to turn the pumps on and off when the water in the column is at any depth.

Typically, the pumps are set to operate at a low depth, thereby enhancing the water table draw
down, and enabling the oil to enter the well more effectively. The pumps can also be turned on and
ran manually, the user must be aware that they should monitor the quantity of water in the well in
order to prevent a possibility of burning up the motor in the pump.

The third row of switches controls the (4) centrifugal transfer pumps inside the Recovery System
building, (the Oil/Water Separator pump, the Product pump, the 10k Effluent pump, and the
sludge pump). The first three pumps are controlled automatically through multi-level switches in
the tanks. These switches are controlled through relays in the panel that signal the pump to turn on
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when the middle level of hi is met, and to turn off when the bottom level of empty is met. There is
also a hi-hi level that signals to the panel that some component of the system has gone down, and
the tank is going to flood. This signal will shut down the system, and EQ will be notified of a
system shutdown through the alarm monitoring surveillance of the system.

The fourth and final pump is the “Sludge “ pump. This pump can be controlled automatically
through the “Site Link” system, but is usually controlled manually by the maintenance technician
on site. The pump can be turned on in manual mode, and the pressure transducer in the line before
the 5 micron sock filter will read the pressure in the vessel, any pressure building over 20 psi
should signal the technician of the pump being shutdown.

Below the third row of switches on the front of the control panel is a manual reset button that
needs to be reset any time the system is shut down, or if a component goes down, or if a pump is
put in manual mode, then turned on in automatic mode.

There is also a large button that controls the local/remote hookup to the “Site Link” monitoring
system. When calling up site line from onsite (local hookup), the button should be pulled out, this
will enable the onsite user to hook up to monitor the system through the onsite computer. When
disconnecting, the button should be pushed in, this will enable someone to call up the site from a
remote location through the onsite modem in the control panel. There is also a fail safe
incorporated in the front panel, when you close the front door; a device closes the button
automatically.

At the bottom of the front control panel, is an auxiliary phone jack outlet, enabling anyone on site
to hook up a phone for a direct line offsite for emergencies. Finally, at the top right hand side of
the control panel, is a breaker switch that can turn the system on/off manually while working on
the internal parts of the control panel.

It is recommended that both the front switch and the main breaker switch on the outside 200-amp
panel be turned off when any internal work is going on inside the control panel.
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SECTION 5
SITE LINK, LOCAL/REMOTE SYSTEM MONITORING

The “Site Link “ software program was developed by the manufacturers of the site control panel,
Product Level Control, in order for sites to be able to monitor and control their systems onsite or
from remote locations. The program is modified with site-specific controls for individual sites and
their components.

The program CD can be installed on the computer of the personnel monitoring the site, allowing
them to hook up and monitor the system through the phone line connection into the computer. The
connection into the control panel’s modem allows the user to call up (2) different
screens/windows, the option is to select the window showing the remote/local connection, or to go
to the data storage section of the program.

The window showing the site displays the internal layout of the system equipment and the piping
of the equipment. Once the program is connected, the user has the option of viewing the
equipment layout window, or going to other windows showing:

Equipment Stats
Startup/Shutdown of Equipment
Equipment Set/Points

Recovery Wells

NS S

The window option allows the user to monitor the system, turn equipment on/off, troubleshoot
problems with the system, or view runtimes and cycles of equipment over a 24-hour period.

The second window option available to the user when the system is called is the “Site Data”
window. The user can call up the system and download data showing the daily log of
runtime/cycle of all the equipment, or the ongoing total log time and cycles of the system
equipment since the system was put online. The data is stored in the internal memory of the
program, and can be manually downloaded by the user following a series of prompts/commands.
Once the internal memory downloads the data, the user can open the spreadsheet, an “Excel”
generated spreadsheet by enabling macros. The spreadsheet also shows the amount of oil and
water pumped daily and overall through the system through the two (2) electronic “GF SIGNET
Vortex flowmeters.”
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The data displayed in the spreadsheet can be saved on the c; drive or printed for submittal to
different agencies monitoring the removal activity.

Page -11-



Industrial Highway Site Oil Recovery System
- O&M Manual

Task Order No. 30228-0010

February 10, 2005

SECTION 6
RECOVERY WELLS

The recovery system consists of six (6) Recovery Wells that border the eastern edge of the site
property. The wells begin approximately 100’ south of the Recovery system building, and are
installed every 100’ to the southern end of the property. The wells create an oil recovery barrier
wall along the east side of the property, and were installed approximately 100’ apart as suggested
in the “USEPA Technical Memorandum, Groundwater Model Approach.” The model suggests
that the location of the wells will create the necessary draw down to hydraulically control the
plumes, and prevent further LNAPL migration towards the ditch at the Chicago-Gary airport. The
pumping rate of 40 gpm cumulatively will enhance free product recovery at the wells, and with the
reinjection of the groundwater at the Infiltration Gallery, create a closed loop barrier system along
the east side of the property.

The wells are 10” SCH 80 PVC, .010 slot screen, and are installed to depths varying from 25’ to
35’deep. Each well has a 5’ sump at the bottom of the well, and has well screen from 5’ below
grade to the sump. Each well has approximately 24” of PVC pipe extruding above grade level into
a lockable steel well vault. The steel well vaults have two doors on the top that can be opened and
locked open for access to the components of the wells. The inside walls of the vaults have been
lined with insulation board, thereby reducing the amount of freezing that can go on inside the well
vault during down time in winter months.

On the inside wall of each well vault, is a step down transformer box that contains the electronic
cable hookup and aneroid bellow for each well s depth transducer. The transducer cable leaves the
step-down box, and is attached to a 1” SCH 80 PVC pipe that is suspended on the inside wall of
the 10” pipe, and is suspended to the bottom of each well. The depth transducer reads the amount
of head pressure in each well, and controls the groundwater pumps through the settings in the “Site
Link Program”. Each well has a “Grundfos” Redi-Flo4, Stainless Steel Submersible pump that
was built for environmental applications. The pump is a 4”, 8-stage motor pump that is wired -
directly back from the well vault to the control panel. The pumps can be run automatically
through the Site-Link program, or can be turned on to run manually from the control panel. **(It
is recommended that if the pumps are run manually, they be closely monitored to prevent
burning the pump motor out if the well has no water.) The groundwater pumps have the
capability of pumping up to 16 gpm, and in this application, are used to pump total fluids back to
the recovery building. The effluent line leading from the pump is a 1” heavy gauge petroleum
based hose, that is plumbed into a 1” SCH 80 PVC line in the vault. The effluent passes through
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the hose into the line that consists of a 1” gate valve, into a 1”"SCH 40 PVC spring check valve,
then on to a main line that enters through the bottom of the recovery building in a 4” SCH 80 PVC
line into the separator. The effluent hose and pipe from the top of the 10” PVC pipe to where the
line enters the ground; it is wrapped in a heat trace tape, and with outer fiberglass insulation to
prevent freezing at the well heads if the system stops pumping. The heat trace line is plugged in to
a 110 GFI outlet in the well vault. In each well vault there are also spare sets of lines that were
installed during the construction of the system. There is additional 1” SCH 80 PVC lines that the
effluent from each well can be plumbed to if one of the lines is broken or goes down over time.
The additional well stub-up in each well vault can be utilized by switching over the effluent hose
to the spare line. Each line is equipped with 1” camlok fittings to accommodate the hose fitting.
Next to these spare lines in each well vault is also a 1” SCH 80 PVC line that can be plumbed to
an air line for purging of the lines of any biofouling or scale buildup that could inhibit effluent
from flowing through the line.

A portable air compressor can be attached to the line with a quick disconnect, and a low flow air
purge can be blown through the line at a 5-10 psi flow to purge the line without damage to any of
the fittings due to excessive air pressure. Installed on the top of each 10” PVC pipe in each well
vault is also a steel winch assembly that is connected to each groundwater pump, the gears on the
winch assembly are set on a low gear, enabling easy removal for O&M on each pump by winching
the pump up to grade level.
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SECTION 7
ALARM COMPANY MONITORING

The site 1s monitored 24 hrs. a day, 7 days a week, by an outside alarm company, “Hyre
Technologies”, that employs the services of “Emergency 24” for notification and monitoring of the
site. Personnel at Emergency 24 monitor any alarms that they réceive through the onsite interface
equipment, and make the notifications to authorized personnel assigned to the site, and to the
proper authorities required for emergencies.

The site is monitored for the following activities:
- Entry/Exit
- Fire
- System Down
- High-Temperature / Low Temperature

These classifications of alarms are broken down into the following zone codes for notification
purposes to the client: *Zone 1 System Down, *Zone 2 Service Door, *Zone 3 Overhead Door,
*Zone 4 Motion Alarm, *Zone 5 Fire Alarm, *Zone 9 Temperature Alarm, and *Zone 10 Valve
Tamper Alarm.

7.1 Intrusion Alarms

The building is monitored against intrusion by entry alarm contacts on the front service door, the
overhead equipment door, and with interior motion alarms. If unauthorized entry to the building
should occur, an extremely loud audible alarm goes off within 45 seconds unless a designated
security code is entered onto the keypad to disarm the alarm.

Upon engagement of the alarm, the designated police authority assigned to the site will be
immediately contacted by “Emergency 24” personnel, and the personnel from the company
assigned to the emergency notification list will be notified. Disarming of the audible alarm will be
done through the keypad for the system. '

7.2 Remote Video Surveillance
The interior of the building is also monitored through a motion alarm and remote video

Surveillance equipment. The “Oz Vision” digital video monitors/cameras are located in the
corners near the ceiling of the room, and are set up to allow the viewer to view the room for
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intrusion. The Oz Vision is a CD software program that can be installed on the computers of
personnel assigned to the site, and allows the user to call the site through a phone land line, or
through a wireless connection, ( which this system has ) monitors the building through cameras
hooked to the sites phone line. The program enables the user to view the inside of the building,
videotape the intruder inside the building and digitally record on the computers hard drive,
including date and time for possible legal proceedings, and print images on a standard printer.

7.3  Fire Alarm Monitoring

The building is monitored for three separate parameters that are temperature related, and all are
monitored by the “Winland Temp Alert Sensor” that is also wired in to the security keypad inside
the building. The sensor for our system is set for:

30<degrees... ... Emergency 24 to notify site personnel

The building is not equipped with fire suppression equipment or sprinkler systems. The hi
temperature would alert site personnel that something inside the building is causing an extreme
rise in temperature that could be an alert for an upcoming fire. A low temperature would indicate
that the power is out, or that the electric heaters inside the building are inoperative, and unless
some secondary form of heat could be introduced, there could be a possibility of lines freezing and
rupturing. '

7.4  Valve Tamper Alarm

The 5000 gallon Steel Storage Tank outside the system building has a valve tamper alarm on the
4” Butterfly flange and valve at the bottom of the tank. The valve presently is chained and
padlocked, and the valve tamper alarm is engaged. If the tank becomes full, and it needs to be
pumped out, assigned site personnel need to call Emergency 24, and give them the password
before opening the valve. If unauthorized personnel attempt to open or tamper with the valve
without Emergency 24 being notified, a call will be made after the alarm is recognized, and site
personnel will be notified that there is a possibility that someone is trying to vandalize the tank,
possibly creating a massive oil spill outside the building.
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7.5  System Down Alarm

The Recovery system is monitored at certain points to allow for notification by Emergency 24
personnel when a “System Down” alarm occurs. The system down alarm would occur as a failsafe
when a component of the system would shut down within the building, resulting in the entire
system shutting down rather than certain components continuing to run and possibly flood the
building. The components that would signal a system down alarm are the multi-level switches
being contacted as hi-hi in the 1000 gal. poly effluent tank, the oil-water separator, the product
storage side of the oil-water separator, and the floor sump. A hi-hi alarm in the floor sump would
indicate a broken line inside the building, a hi-hi alarm on any of the other three components
would indicate that one of the three associated transfer pumps were not operating properly, and
that the other components should each individually shut down to reduce the possibility of flooding
of the system and the building. Emergency 24 will notify site personnel when a system down
alarm will occur, ( they will not be able to identify which component of the system has gone
down.) ,
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SECTION 8
SYSTEM MAINTENANCE SCHEDULE

8.1  Daily Offsite Monitoring

Personnel assigned to the site for O&M, should have the program “ Site-Link” installed on their
computers, and have a dial-up capability on their computers. The site should be called up on the
computer daily to view the operation of the system, and to monitor the components of the system.
The “Data” portion of Site-Link should also be viewed to account for the daily totals of what is
being pumped through the system, and to monitor the operatlons/cycles of the well pumps and the
transfer pumps.

8.2  Weekly Site Maintenance
Weekly operations and maintenance onsite should include:

a.) Connection to Site-Link through the Local Connection on the panel to monitor the system
while onsite, adjusting flow rates, or turning equipment on/off manually onsite to work on
equipment.

b.) Manually adjusting the weir on the Oll/W ater Separator to skim oil for pumping to the
5000 Gal. Oil Storage Tank.

c.) Cleaning of the hi-lo sensors/multi-level switches in the oil/water separator and the 1000
gal. Effluent Storage Tank.

d.) Monitoring the gpm of the 10k Effluent pump and the back pressure building in the line to
assure that excessive back pressure does not burn the pump up. If the gpm falls below 60
gpm, or if the pressure builds above 15 psi, fouling of the line is occurring, and the
maintenance of the line, including jetting of the line, needs to be scheduled.

8.3  Bi-Weekly Site Maintenance
Bi-weekly maintenance should include the weekly activities and also:
a.) Manually turn on the Sludge Transfer pump and pump any sludge accumulating in the
- separation chamber of the separator through the (2) 25 micron sock filters.

b.) Monitor the pressure building in the sock filters through Site-Link, if the pressure builds to
above 25 psi, replace the sock filters with new ones.
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c.) Unlock all five Recovery Well Vaults, and visually inspect the inside of the well vault.

Inspection should include monitoring of the heat trace line during winter months to verify

that they are working, and inspect each well vault for any possible leaks in the piping that
could cause the well vault to fill with oil/water.

d.) Visually inspect the Infiltration Gallery to ensure that the effluent is flowing out of the

pipe onto the ground without any buildup or breaks in the line. The inspection should also

be done to verify that no visible oil is floating on the groundwater being discharged and
flowing to the Overspill Galleries. If any visible oil is seen, oil absorbant boom can be
deployed at the discharge point.

84  Monthly Maintenance Schedule

Monthly maintenance onsite should include all the above activities covered daily, weekly, bi-
weekly, and also:

a) Remove effluent flowmeter from line, clean flowmeter of iron scale, and put
- flowmeter back on line.

b) Inspect the monitoring system and lock on the 5,000 gallon storage tank.

) Inspect the fence around the perimeter of the site for openings.

d) = Inspect the condition of the transfer pumps and lines inside the building.

8.5  Semi-Annual Maintenance Schedule

Semi-annual maintenance on the system will include the activities associated with the other
maintenance schedules, and will also require the system be turned off. The semi-annual
maintenance will also include:

Mobilization of a 5,000 gal. vacuum tanker for pumping of liquid stored in the 5,000 gallon Oil
Storage Tank

a) Pumping and cleaning of the components inside the building.
b) Pump the remaining effluent in the 1,000 gallon poly tank out to the infiltration

gallery. Utilizing a 3,000 psi steam cleaner and degreaser, steam clean/power wash

the inside of the 1,000 gallon poly tank, remove the (3) multi-level switches, clean
with degreaser, remove iron buildup, and reinstall switches.

c) Pump remaining oil from product side of separator into tanker, clean inside of tank

and switches with degreaser and 3,000 psi steam cleaner.

d) Pump any remaining effluent in oil-water separator through system. The remaining

1-2” of oil left in the separator should be pumped out to the tanker for disposal.
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The coalescent packing should be cleaned in the separator with degreaser and the
3,000 psi steam cleaner. All cleaning liquids, water and oil, should be pumped out
to the vacuum tanker for disposal with the oil.

The 4” stainless steel groundwater pumps should be removed from each

individual well vault, along with the 1” effluent hose leading from the pump up to
the 1”discharge line leading to the building. The pump should be removed from the
well,and the intake screen should be cleaned utilizing steam and the degreaser. The
pump at that time can be tested to see what type of gpm it is presently pumping.
10-15 gpm is needed for the site. The 17 discharge line should have the hose
inspected for deterioration, or to have any fittings replaced on the pump or hose due
to deterioration. The interior of the hose should be cleaned of any iron buildup,
utilizing low air pressure from a portable air compressor, or by pumping and jetting
the inside of the hose with the steam cleaner.

Any discharge from the cleaning of the pumps and hose should be contained in open-top 55 gallon
drums, prior to pumping to the vacuum tanker.

8.6 Annual Maintenance Schedule

The annual maintenance should include the above activities listed in the other schedules and:

2)

b) .

Mobilization of a subcontractor with industrial maintenance capabilities to jet/clean
the 4” SCH 80 PVC effluent line leading from the building to the Infiltration
Gallery. A 2,000 gallon truck with a %4” hose, approximately 250’ in length, can be
run from the discharge point at the infiltration gallery, back to the building. The
jetting of the line will remove scaling and iron buildup, and should increase the
gpm of the effluent transfer pump. It will also decrease any back pressure building
in the lines. The cost of jetting the line will be minimal, the time to jet the line is
under 4 hrs.

Mobilization of a well drilling unit for cleaning/surge blocking of the 10" Recovery
Wells. The system needs to be shut down during this maintenance activity.
Remove the pump and hose from the well, and using a cable drill rig, clean the
inside screen with a wire brush to remove any debris/bacteria clogging of the well
screen. Add a low ph acidic cleaning agent to the well, that is calculated based on
the depth of the well. Surge block the well with the agent in the well, then reinstall
the pump and pump the cleaning agent through the system until the water in the
well becomes clear. The pump can be placed in a small 20-30 gallon tank with the
cleaning agent to remove any bacteria from the pump and screen before re-
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installation. The cleaning agent can also be run through the line from the well
heads to the Recovery System building, thereby assuring that the lines leading in to
the building will still not be carrying any residual bacteria. Once the Recovery
Well, the pump, the hose, and the lines leading to the system have been purged and
cleaned, the components of the well can be re-installed and the well can be placed
on line. (The Recovery Wells and the lines leading in to the building should have
the yearly maintenance done on them before the maintenance on the components
inside the building are done).
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11929 Portland Ave. South
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Tel:952-707-9101
Fax:952-707-1075
}':R ODUCT LEVEJL www.productlevel.com
CONTROL, INC.

Start Up/Service

Product Level Control, Inc. (PLC) inspects and tests all equipment before shipping to
assure all performance requirements are met. It is the responsibility of the BUYER to
make certain the equipment is installed properly and completely. The BUYER can
request assistance from Product Level Control, Inc. for start-up services or operation
and maintenance at normal service rates. Current Service Rates are listed below.

SERVICE/LABOR RATES

Service/Travel Servicel/Travel
First 8 hours ‘ Overtime
Monday through Friday Technician $85/hr. - Technician $125/hr -
Monday through Friday Engineer $100/hr. Engineer $150/hr

Product Level Control Inc. serviceman will present a daily log of time worked/traveled
for signature by the BUYER'S representative.

Travel expenses are in addition to the Service/Labor rates.
Time is defined as door to door.
If the BUYER requests serviceman to stay over weekend/holiday to be available on the

following workday the BUYER will be billed 8 hours per day at the service rate for each
weekend/holiday plus expenses. :
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Submersible Motors
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ATTENTION!
IMPORTANT INFORMATION FOR INSTALLERS OF THIS EQUIPMENT!

THIS EQUIPMENT IS INTENDED FOR INSTALLATION BY TECHNICALLY QUALIFIED PERSONNEL. FAILURE TO
INSTALL IT IN COMPLIANCE WITH NATIONAL AND LOCAL ELECTRICAL CODES, AND WITH FRANKLIN
ELECTRICRECOMMENDATIONS,MAY RESULTIN ELECTRICAL SHOCK OR FIREHAZARD, UNSATISFACTORY PERFOR-
MANCE, AND EQUIPMENT FAILURE. FRANKLIN INSTALLATION INFORMATION IS AVAILABLE FROM
PUMP MANUFACTURERS AND DISTRIBUTORS, AND DIRECTLY FROM FRANKLIN ELECTRIC. CALL FRANKLIN
TOLL FREE 800-348-2420 FOR INFORMATION.

WARNING

SERIOUS OR FATAL ELECTRICAL SHOCK MAY RESULT FROM FAILURE TO CONNECT THE MOTOR, CONTROL
ENCLOSURES, METAL PLUMBING, AND ALL OTHER METAL NEAR THE MOTOR OR CABLE, TO THE POWER
SUPPLY GROUND TERMINAL USING WIRE NO SMALLER THAN MOTOR CABLE WIRES. TO REDUCE RISK OF ELECTRI-
CAL SHOCK, DISCONNECT POWER BEFORE WORKING ON OR AROUND THE WATER SYSTEM. DO NOT
USE MOTOR IN SWIMMING AREAS.

ATTENTION!
INFORMATIONS IMPORTANTES POUR L'INSTALLATEUR DE CET EQUIPEMENT.

CET EQUIPEMENT DOIT ETRE INTALLE PAR UN TECHNICIEN QUALIFIE. SI L’INSTALLATION N’EST PAS
CONFORME AUX LOIS NATIONALES OU LOCALES AINSI QU’AUX RECOMMANDATIONS DE FRANKLIN ELECTRIC,
UN CHOC ELECTRIQUE, LE FEU, UNE PERFORMANCE NON ACCEPTABLE, VOIRE MEME LE NON-FONCTIONNEMENT
PEUVENT SURVENIR. UN GUIDE D’INSTALLATION DE FRANKLIN ELECTRIC EST DISPONIBLE CHEZ LES
MANUFACTURIERS DE POMPES, LES DISTRIBUTEURS, OU DIRECTEMENT CHEZ FRANKLIN. POUR DE PLUS AMPLES
RENSEIGNEMENTS, APPELEZ SANS FRAIS LE 800-348-2420.

AVERTISSEMENT

UN CHOC ELECTRIQUE SERIEUX OU MEME MORTEL EST POSSIBLE, S1 L’ON NEGLIGE DE CONNECTER LE MOTEUR,
LA PLOMBERIE METALLIQUE, BOITES DE CONTROLE ET TOUT METAL PROCHE DU MOTEUR A UN CABLE ALLANT
VERS UNE ALIMENTATION D’ENERGIE AVEC BORNE DE MISE A LA TERRE UTILISANT AU MOINS LE MEME CALIBRE
QUE LES FILS DU MOTEUR. POUR REDUIRE LE RISQUE DE CHOC ELECTRIQUE. COUPER LE COURANT AVANT DE
TRAVAILLER PRES OU SUR LE SYSTEM D’EAU. NE PAS UTILISER CE MOTEUR DANS UNE ZONE DE BAIGNADE.

ATENCION!
INFORMACION PARA EL INSTALADOR DE ESTE EQUIPO.

PARA LA INSTALACION DE ESTE EQUIPO, SE REQUIERE DE PERSONAL TECNICO CALIFICADO. EL NO CUMPLIR CON
LAS NORMAS ELECTRICAS NACIONALES Y LOCALES, AS! COMO CON LAS RECOMENDACIONES DE FRANKLIN
ELECTRIC DURANTE SU INSTALACION, PUEDE OCASIONAR, UN CHOQUE ELECTRICO, PELIGRO DE UN INCENDIO,
OPERACION DEFECTUOSA E INCLUSO LA DESCOMPOSTURA DEL EQUIPO. LOS MANUALES DE INSTALACION Y
PUESTA EN MARCHA DE LOS EQUIPOS, ESTAN DISPONIBLES CON LOS DISTRIBUIDORES, FABRICANTES DE BOMBAS
O DIRECTAMENTE CON FRANKLIN ELECTRIC. PUEDE LLAMAR GRATUITAMENTE PARA MAYOR INFORMACION AL
TELEFONO 800-348-2420.

ADVERTENCIA

PUEDE OCURRIR UN CHOQUE ELECTRICO, SERIO O FATAL DEBIDO A UNA ERRONEA CONECCION DEL MOTOR, DE
LOS TABLEROS ELECTRICOS, DELA TUBERIA, DECUALQUIER OTRA PARTEMETALICA QUE ESTA CERCA DELMOTOR
OPORNOUTILIZAR UN CABLEPARA TIERRA DE CALIBRE IGUAL OMAYOR AL DELA ALIMENTACION. PARA REDUCIR
EL RIESGO DE CHOQUE ELECTRIC, DESCONECTAR LA ALIMENTACION ELECTRICA ANTES DE INICIAR A TRABAJAR
EN EL SISTEMA HIDRAULICO. NO UTILIZAR ESTE MOTOR EN ALBERCAS O AREAS EN DONDE SE PRACTIQUE
NATACION.



Application — All Motors

Transformer Capacity

Required For Submersible Motors
Single Phase or Three Phase

Distribution transformers must be adequately sized to satisfy
the KVA requirements of the submersible motor. When trans-
formers are too small to supply the load, there is a reduction in
voltage to the motor.

Table 2 references the motor horsepower rating, single phase
and three phase, total effective KVA required, and the smallest
transformer required for open or closed three phase systems.
Open systems require larger transformers since only two
transformers are used.

Other loads would add directly to the KVA sizing requirements of
the transformer bank.

Use of Engine Driven Generators
Single Phase or Three Phase

Table 3 lists recommended generator sizes, based on typical
80°C rise continuous duty generators, with 35% maximum
voltage dip during starting, for specific Franklin three wire
motors, single or three phase.

This chart is conservative and it is recommended the generator
manufacturer be consulted whenever possible, especially on
larger sizes.

There are two types of generators available, externally and
internally regulated. Most are externally regulated. They use an
external mounted voltage regulator that senses the output voltage.
As the voltage dips at motor start up, the regulator increases the
output voltage of the generator.

Internally regulated generators have an extra winding in the
generator stator and are also called self excited. The extra
winding senses the output current to automatically increase the
output voltage.

Generators must be sized to deliver at least 65% of the rated
voltage during motor starting to ensure adequate motor starting
torque. Besides sizing, generator frequency is all important as
the motor speed varies with the frequency (HZ). Due to pump
affinity laws a pump running at 1 to 2 HZ below motor nameplate
frequency design will not meet its performance curve. Con-
versely, a pump running at 1 to 2 HZ above may trip overloads.

Generator Operation. Always start the generator before the
motor is started, and always stop the motor before the generator
is shut down. The motor thrust bearing may be damaged when
generators are allowed to coast down with the motor connected.
This same condition occurs when generators are allowed to run
out of fuel.

Follow generator manufacturer’s recommendations for derating
at higher elevations or using natural gas.

WARNING: To prevent accidental electrocution, automatic or
manual transfer switches must be used any time a generator is

used as standby or back up on power lines. Contact power
company for use and approval.

Table 2 TRANSFORMER CAPACITY

Smallest KVA Rating - Each
Transformers

~ Open WYE | __ Closed
or DELTA WYE or DELTA

‘ Total Effective
2 Transformers 3 Transformers

Motor HP | KVA Required
1172

NOTE: TRANSFORMERS SHOWN ARE STANDARD NOMINAL KVA RATINGS. IF POWER
COMPANY EXPERIENCE AND PRACTICE ALLOWS TRANSFORMER LOADING HIGHER THAN
NOMINAL RATING UNDER THE SPECIFIC OPERATING CONDITIONS AND MAINTAINS
CORRECT VOLTAGE AND BALANCE, SUCH HIGHER LOADING VALUES MAY BE USED FOR
TRANSFORMER(S) TO MEET TOTAL EFFECTIVE KVA REQUIRED.

Table 3 ENGINE DRIVEN GENERATORS

Minimum Rating of Generator

Internally Regulated

Motor HP Externally Regulated

1/3
1/2
3/4

NOTE: FOR BEST STARTING OF TWO-WIRE MOTOR
MINIMUM GENERATOR RATINGS 50% HIGHER THAN
SHOWN ARE RECOMMENDED.
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Use of Check Valves

It is recommended that one or more check valves always be
used in submersible pump installations. A line check valve, if the
pump does not have a built-in check valve, should be installed in
the discharge line within 25 feet of the pump and below the
drawdown level of the water supply. For deeper settings, it is
recommended that a line check valve be installed every 200 feet.

Swing type check valves should never be used with submers-
ible pumps. When the pump stops, there is a sudden reversal of
flow before the swing check closes, causing a sudden change in
the velocity of the water. Spring loaded check valves should be
used as they are designed to close quickly as the water flow stops
and before it begins to move in the reverse direction. There is
little or no velocity of flow when the spring loaded valve closes
and no hydraulic shock or water hammer is produced by the
closing of the valve.

Check valves are used to hold pressure in the system when the
pump stops.They are also used to prevent backspin, waterhammer
and upthrust. Any of these three or a combination of them can
lead to immediate pump or motor failure, a shortended service
life or operating problems in the system

A. Backspin - with no check valve or if the check valve fails,
the water in the drop pipe and the water in the system can flow
back down the discharge pipe when the motor stops. This can
cause the pump to rotate in a reverse direction as the water flows
back down the pipe. If the motor is started while this is happen-
ing, a heavy strain may be placed across the pump-motor
assembly. It can also cause excessive thrust bearing wear
because the motor is not turning fast enough to ensure an
adequate film of water in the thrust bearing.

B. Upthrust - with no check valve, or with a leaking check
valve, the unit starts each time under zero head conditions. With
most pumps, this causes an uplifting or upthrust on the impellers-
shaft assembly in the pump. This upward movement carries
across the pump-motor coupling and creates an upthrust condition
in the motor. Repeated upthrust at each start can cause premature
wear and failure of either or both the pump and the motor.

C. Water Hammer - If the lowest check valve is more than
30 feet above the standing water level or the lower check valve
leaks and the check valve above holds, a partial vacuum is created
in the discharge piping. On the next pump start, water moving at
very high velocity fills the void and strikes the closed check valve
and the stationary water in the pipe above it, causing a hydraulic
shock. This shock can split pipes, break joints and damage the
pump and/or motor. Water hammer is an easily detected noise.
When discovered, the system should be shut down and the pump
installer contacted to correct the problem.

Only positive sealing check valves should be used. Using drilled
or drainback check es will prevent backspin. However, they
create upthrust and water hammer problems

Wells-Large Diameter, Uncased
Top feeding & Screened Sections

Franklin Electric submersible motors are designed to operate
with a cooling flow of water over the motor.

If the pump installation does not ensure at least the minimum
flow shown in Table 5, a flow inducer sleeve as shown in FIG. 1
must be used. Some conditions requiring a flow sleeve are:

» Well diameter is too large to meet Table 5 flow requirements.
e Pump is in an open body of water.

* Pump is in a rock well or below the end of the well casing.

* The well is “top-feeding”.

» Pump is set in or below any part of screens or perforations.

Effects of Torque

During the starting of a submersible pump, the torque
developed by the motor must be supported through the pump,
delivery pipe or other supports. Most pumps rotate in the
direction which causes unscrewing torque on right hand threaded
pipe or pump stages. All threaded joints, pumps and other parts
of the pump support system must be capable of withstanding the
maximum torque repeatedly without loosening or breaking.
Unscrewing joints will break the electrical cable and may cause
loss of the pump-motor unit.

To safely withstand maximum unscrewing torques with a
minimum safety factor of 1.5, tightening all threaded joints to at
least 10 Ib. ft per motor horsepower is recommended. It may be
necessary to tack or strap weld pipe joints on high horsepower
pumps, especially at shallower settings.

Table 4 Torque Required (Examples)

Motor Minimum Safe

H.P. Rating x 10 Lb. Ft. Torque-Load

1 HP & Less 1x10 10 Lb. Ft.

20x 10 200 Lb. Ft.
75x10 750 Lb. Ft.
200x 10 2,000 Lb. Ft.




Submersible Motors

Application W Installation Maintenance Manual

The submersible motor is a reliable, efficient and trouble free means of powering a pump. Its needs for a long operation life are simple.

They are:
1. A suitable operating environment
2. An adequate supply of electricity

3. An adequate flow of cooling water over the motor

All of the considerations of application, installation and maintenance of submersible motors relate to these three things. The purpose of
this manual is to acquaint you with these needs to help you assure that these needs are being met and to assist and direct you if service or

maintenance is ever required.
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Storage

Franklin Electric submersible motors are a water lubricated
design. The filling solution consists of a mixture of deionized
water and Propylene Glycol, a non-toxic antifreeze. The solution
will prevent damage from freezing for temperatures down
to -40°F (-40°C). Repeated freezing and thawing should be
avoided to prevent possible loss of solution.

There may be an interchange of filling solution with well water
during operation. Care must be taken with motors removed from
wells during freezing conditions to prevent damage.

When the storage temperature does not exceed 100°F, (37°C),
storage time should be limited to two years. Where temperatures
reach 130°F, (54°C), storage time should be limited to one year.

Loss of a few drops of liquid will not damage the motor as an
excess amount is provided, and the filter check valve will allow
lost liquid to be replaced by filtered well water upon installation.
If there is reason to believe there has been a considerable amount
of leakage, consult the factory for checking procedures.

Frequency of Starts

The average number of starts per day over a period of months
or years influences the life of a submersible pumping system.
Excessive cycling affects the life of control components such as
pressure switches, starters, relays and capacitors, plus splines and
bearings. Rapid cycling can also cause motor overheating and
winding failures.

The pump size, tank size and other controls should be selected
to keep the starts per day as low as practical for longest life, based
upon the maximum number of starts per 24 hour day, as shown
in Table 1.

Motors should be allowed to run a minimum of one minute to
dissipate heat build up from starting current.

Mounting Position

Motors are suitable for operation in mounting positions from
vertical shaft up to horizontal. If 4 inch motors thru 2 HP are
started more than 10 times per day, it is recommended the shaft
be tilted up at 15° from horizontal to minimize coast-down wear
of the upthrust washer.

Table 1 Number of Starts

Maximum Starts Per 24 Hr. Day

Single Phase

Motor Rating Three Phase
Up to 3/4 HP 300 300
1 HP thru 5 HP 100 300
7 1/2 HP thru 30 HP 50 100
40 HP and over 100
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Water Temperature and Flow

Franklin Electric submersible motors are designed to operate
with loading up to maximum service factor horsepower in
water up to 86 degrees F (30°C) with a water flow past the
motor of 0.25 ft/sec for 4" High Thrust motors and 0.5 ft/sec
for 6 & 8 inch motors. Table 5 shows minimum flow rates, in
GPM, for various well diameters and motor sizes.

If the motors are operated in water over 86 degrees F (30°C),
water flow past the motor and/or the motor horsepower must
be increased to maintain safe motor operating temperatures as
shown in HOT WATER APPLICATIONS on page 6.

Table 5 Required Cooling Flow
Minimum GPM required for motor cooling in water up to
86°F (30°C).

f 4" High ] ; 1
Inches 6" Motor
Casing or T}T:?%sftﬂlggéor 5 ft/sec 1

Sleeve 1.D. | GPM ] GPM

25 ft/sec = 7.62 cm/sec
.50 ft/sec = 15.24 cm/sec
linch= 2.54cm

Head Loss From Flow Past Motor

The following lists the approximate feet of head loss from
flow between an average length motor and smooth casing or
flow inducer sleeve.

Table 6 Head Loss Past Motor

Motor (Nominal)
Casing I.D. Inches

Flow Inducer Sleeve

If the flow rate is less than specified or coming from above

the pump, then a flow inducer sleeve must be added for motor

cooling. A flow sleeve is always required in an open body

of water. FIG 1. shows a typical flow inducer sleeve construc-

uon.

Example: A six-inch motor and pump that delivers 60 GPM

will be installed in a 10" well, 90 GPM past the motor is
required in a 10" L.D. well. An 8" or smaller sleeve must be
added to the pump to provide a cooling flow of water past the
motor.

STAINLESS
STEEL
WORM GEAR SAW CUTS
CLAMPS
SCREENED
NOTCH OUT
IOEARE FOR CABLE
GUARD
FLOW INDUCER
SLEEVE
CORROSION
ESISTANT
MATERIAL)
SUBMERSIBLE
MOTOR
CENTERING
BOLT HOLE
(3 REQUIRED)
CENTERING BOLT
CORROSION
RESISTANT
(3 PLACES)
oo samess
LOCA N CASTING,
LOCK NUTS
DO NOT LOCATE ON STATOR SHELL LOCKNUTS

BOTTOM END VIEW

FIG 1
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Hot Water Applications

‘When the pump-motor operates in water hotter than 86°F
(30°C), the best motor cooling and most economical motor result
when a flow rate of at least 3 ft/sec is provided.

When selecting the correct motor to drive a pump at elevated
water temperatures, and 3 ft/sec the flow rate pump horsepower
required and water temperature must be used with a heat factor
multiplier to calculate the rated HP motor needed.

1. The flow past the motor must be a minimum of 3 ft/second.
Using Chart A, determine pump GPM delivery required for
different well or sleeve diameters and motor sizes. If necessary,
add a flow sleeve to obtain at least 3 ft/sec flow rate.

2. Determine pump horsepower required from the pump
manufacturer’s curve.

3. Multiply the pump horsepower required by the heat factor
multiplier from Chart B.

4. Select a rated HP motor on Chart C whose SFHP is at least
the value calculated in Item 3.

Chart A — Minimum GPM Required to
Obtain 3 ft/sec Flow Rate

Inches

Casing or 4" High 6" Motor 8" Motor

Sleeve |I.D. Thrust Motor GPM GPM GPM
7 — 150 —
8 — 260 60
10 —_ 520 330
12 — — 650
14 - — 1020
16 — — 1460

Manufacturer's Pump Curve

FIG 2
Chart B — Heat Factor Multiplier at 3 ft/sec Flow Rate

Maximum [ | |
Water Temp | 1/3 —5HP J 71/2—30HP \

Over 30 HP

140°F (60°C) 1.25 1.62 2.00
131°F (65°C) 1.1 1.32 1.62
122°F (50°C) 1.00 114 1.32
113°F (45°C) 1.00 1.00 114
104°F (40°C) 1.00 1.00 1.00
95°F (35°C) 1.00 1.00 1.00
Chart C — Service Factor Horsepower
e | skip | wp | srup | vp | srep | P | sEwp

1/3 .58 3 3.45|| 25 |27.50||100 |115.00
1/2 .80 5 575 || 30 |34.50||125 |143.75
3/4 | 112 |[71/2| 8.65 || 40 |46.00|| 150 |172.50
1 140 [| 10 [11.50 || 50 |57.50 || 175 [201.25
11/2 1195 || 15 |17.25 || 60 |69.00 ||200 [230.00 -

r 2.50 || 20 |23.00|| 75 |86.25
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Hot Water Applications - Example

EXAMPLE: A 6" pump end requiring 39 HP input will pump
124°F water in an 8" well at a delivery rate of 140 GPM. From
Chart A, a 6" flow sleeve will be required to increase the flow
rate to at least 3 ft/sec.

Using Chart B, the 1.62 heat factor multiplier is selected
because the HP required is over 30 HP and water temperature
above 122°F. Multiply 39 x 1.62 which equals 63.2. This is the
minimum service factor horsepower motor which is usable at 39
HP in 124°F water. Using Chart C, select a motor with a service
factor horsepower above 63.2. A 60 HP motor has a service
factor horsepower of 69, so a 60 HP motor may safely be used.

Degrees

F CorF C
260 127

250 121

240 115

230 110

220 104

210 99

200 93

190 88

180 82

170 77

160 71

150 65

140 60

266 130 54
248 120 49
230 110 43
212 100 38
194 90 32
176 80 27
158 70 21
140 60 15
122 50 10
104 40 &
86 30 -1
68 20 -7
50 10 -12
32 0 -18
14 -10 -23
-4 -20 -29
-22 -30 -34
-40 -40 -40

FIG 3

Temperature Conversion
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Grounding Control Boxes
and Panels

The National Electrical Code requires that the control box or
panel grounding terminal always be connected to circuits which
include a grounding conductor. If the circuit has no grounding
conductor and no metal conduit from the box to supply panel, use
a wire at least as large as line conductors and connect as required
by the NEC, from the grounding terminal to the electrical supply
ground.

WARNING: Failure to

serious elec

ound the control frame can result in a

cuit fault occurs.

Grounding lightning arrestors

An above ground lightning arrestor must be grounded, metal to
metal, all the way to the water strata for the lightning arrestor to
be effective. GROUNDING THE ARRESTOR TO THE
SUPPLY GROUND OR TO A DRIVEN GROUND ROD
PROVIDES LITTLE OR NO PROTECTION FOR THE
MOTOR.

GROUND GROUND

WIRE k - WIRE t

—

METAL OR

PLASTIC MERL <

}% LESS THAN 20ft —#
<—— 20/t ORMORE -

FIG 4 FIG5

Control Box and
Panel Environment

Franklin Electric control boxes meet U.L. requirements for
Type 3R enclosures. They are suitable for indoor and outdoor
applications within temperatures of +14°F, (-10°C) to 122°F,
(50°C). Operating control boxes below +14° F can cause reduced
starting torque and loss of overload protection when overloads are
located in control boxes. During coldest weather, temperature
may be kept above +14° F by having an enclosure around the
control box and using heat tape or a small light bulb in the
enclosure as a heat source.

Control boxes and panels should never be mounted in direct
sunlight or high temperature locations as this will cause shortened

GROUND

METAL —

PLASTIC

In some areas, electrical codes require a ground wire from a
submersible motor to the panel and supply ground. This provides
maximum protection with above ground arrestors. In locations
where this ground wire is not required by code, there are three
acceptable ways of grounding above ground lightning arrestors:

1. When metallic well casing extends within at most 20 feet of
the motor, the arrestor should be grounded to the well casing with
a No. 12 or larger wire. See Figure 4.

2. If the well casing is plastic or terminates more than 20 feet
above the motor, and metal drop pipe is used, then the best
available protection is provided by grounding the arrestor to the
metal drop pipe. See Figure 5. If the pump is electrically
insulated from the motor as it would be with a nonmetallic pump
adaptor bracket, then a wire should connect the drop pipe to the
motor studs. See Figure 6.

3. If the well casing is nonmetallic or terminates more than
20 feet above the motor and nonmetallic drop pipe is used, then
protection is only provided when the arrestor is grounded to a
No. 12 or larger bare copper wire run with the power cable to the
motor and connected to a motor stud. This wire should also
connect to the top of the well casing if metallic. See Figure 7.

anol {j GROUND
\ = WIRE
l' &
#120R o
] A Nl PLASTIC
WIRE NI
N A
N r_ B EA
|
w w
o o
g 2
5 g
g £
]
|
l 3
\'% A
METAL OR
PLASTIC

FIG 6

FIG 7

capacitor life and unnecessary tripping of overload protectors. A
ventilated enclosure painted white to reflect heat is recommended
for outdoor high temperature locations.

The worst place to mount a control box is in a damp well pit, or
other humid location, as this accelerates component failure from
voltage breakdown and corrosion.

Control boxes with voltage relays are designed for vertical
upright mounting only. Mounting in other positions will affect
the operation of the relay.
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3-Wire Control Boxes

Single phase three wire submersible motors require the use of above
ground control boxes. Operation of motors without control boxes or
with incorrect boxes can result in failure of motors and voids
warranty.

Control boxes contain starting capacitors, starting relay, and in
some sizes overload protector running capacitors.

Ratings through 1 HP may use either a solid state, current or a
potential (voltage) type starting relay, while larger ratings use
potential relays.

CAUTION:

Be certain that control box HP and voltage match the
motor.

Potential (Voltage) Relays —

Before the power is applied the starting relay contacts are
closed. When the power is applied, both start and main motor
windings are energized, and the motor starts. At this instant the
voltage across the start winding is relatively low, not enough to
open the contacts of the starting relay.

As the motor comes up to speed, the voltage across the start
winding (and the starting relay coil) increases enough to pick up
the starting relay and open its contacts. This opens the starting circuit
and the motor continues to run on the main winding alone, or
the main plus running capacitor circuit and the relay contacts remain

open.

Current Relays —

Before power is applied the starting relay contacts are open.
When power is applied the high main winding current through the
relay coil immediately closes the contacts, energizing the start
winding and starting the motor. As the motor comes up to
running speed, current through the relay coil gradually drops and
allows the contacts to open the start winding circuit, and the
motor completes acceleration and runs on the main winding.

Solid State Relays

There are two simple elements in the solid state starting relay, a reed
switch and a triac. The reed switch consists of two tiny rectangular
blade-type contacts which bend under magnetic flux. It is hermetically
sealed in glass and is located within a coil which conducts line current.
When power is supplied to the control box, the high main winding
current through the coil immediately closes the reed switch contacts.
This turns on the triac, which supplies voltage to the start winding,
thus starting the motor.

Once the motor is started, the operation of the solid state relay is a
complex interaction between the triac, the reed switch and the motor
windings. Basically, the solid state switch senses motor speed by
means of the changing phase relationship between start winding
current and line current. As the motor approaches running speed, the
phase angle between the sine wave of the start current and the sine
wave of the line current become nearly in-phase. At this point, the
reed switch contacts open, turning off the triac. This removes voltage
from the start winding and the motor continues to run on the main
winding only. With the reed switch contacts open and the triac turned
off, the solid state relay is ready for the next starting cycle.

2:-Wire Motor Solid State Controls
BIAC Switch Operation

When power is applied to the two motor leads the bi-metal switch
contacts are closed so the triac is conducting. This allows current to
pass through the start winding, thus starting the motor. The Biac
switch responds to voltage from a sensor coil located inside the motor.
This sensor coil voltage is proportional to motor RPM. As RPM
increases the increased voltage in the sensor coil generates heat in one
of the two bi-metal strips, causing this bi-metal strip to bend away
from the other bi-metal strip, thus opening the switch circuit. This
removes the starting winding current and the motor continues to run
on the main winding alone.

Approximately 5 seconds after power is removed from the motor,
the bi-metal strip cools sufficiently to return to its upright position,
reclose the contacts, and the motor is ready for the next start cycle. If,
during operation, the motor speed drops for some reason, the lowered
voltage in the sensor coil allows the bi-metal contacts to re-close,
supplying start winding current to bring the motor back to operating

speed.

Reverse Impact Torque

This unique torque reversing feature will minimize the
problems of sandy environments. In a locked rotor condition, the
Biac switch will supply full start winding current for approxi-
mately one second. Then the switch begins opening and closing
very rapidly. This action chops the start winding current,
switching the start winding current between leading and lagging
the run winding current. This produces impact torque in both
forward and reverse directions. This reverse impact torque will
literally shake many obstructions loose. Once cleared, the motor
will run in the proper rotation.

Extreme Fast Cycling

(Due to Water-Logged Tank)

The Biac starting switch will reset within approx. 5 seconds after the
motor is stopped. If an attempt is made to restart the motor before the
starting switch has reset, the motor may not start; how-ever, there will
be current flow through the main winding until the overload protector
interrupts the circuit. The time for the protector to reset is longer than
the reset of the starting switch. Therefore, the start winding switch will
have closed and the motor will operate. The repeated on-off cycle will
continue until the overload again trips out.

When a severely water-logged condition does occur, the user
will be alerted to the problem during the off time (overload reset
time) since the pressure will drop drastically. When the water-
logged tank condition is detected the condition should be
corrected to prevent nuisance tripping of the overload protector.

Bound Pump (Sandlocked)

When the motor is not free to turn, as with a sandlocked pump,
the Biac switch creates a “reverse impact torque” in the motor in
either direction. When the sand is dislodged, the motor will start
and operate in the correct direction.
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Two or Three Wire Cable, 60 HZ

(Service Entrance to Motor - Maximum Length In Feet)

Table 7

Motor Rating

AWG Copper Wire Size

(Rl 1/3 | 130 | 210 | 340 540 | 840 | 1300 | 1610 | 1960 | 2390 2910 | 3540 4210 | 5060
1/2 100 | 160 | 250 390 | 620 960 | 1190 | 1460 | 1780 2160 | 2630 3140 | 3770
1/3 | 550 | 880 | 1390 | 2190 | 3400 | 5250 | 6520 | 7960 | 9690 | 11770
1/2 | 400 | 650 | 1020 | 1610 | 2510 | 3880 | 4810 | 5880 | 7170 8720
3/4 | 300 | 480 | 760 | 1200 | 1870 | 2890 | 3580 | 4370 | 5330 6470 | 7870
1 250 | 400 | 630 990 | 1540 | 2380 | 2960 | 3610 | 4410 5360 | 6520
el 11/2] 190 | 310 | 480 770 | 1200 | 1870 | 2320 | 2850 | 3500 4280 | 5240
2 150 | 250 | 390 620 | 970 | 1530 | 1910 | 2360 | 2930 3620 | 4480
3 120*| 190 | 300 470 | 750 | 1190 | 1490 | 1850 | 2320 2890 | 3610
5 0 0 | 180" 280 | 450 710 890 | 1110 | 1390 1740 | 2170 2680
71/2 0 0 0 | 200" | 310 490 610 750 930 1140 | 1410 1720
10 0 0 0 0 | 250" 390 490 600 750 930 | 1160 1430 | 1760
15 0 0 0 0| 170* | 270" 340 430 530 660 | 820 1020 | 1260

1 Foot = .3048 Meter

Lengths without the asterisk * meet the U.S. National Electrical Code
ampacity for either individual conductors or jacketed 60°C cable.

Lengths marked * meet the NEC ampacity only for individual
conductor 60°C cable in free air or water, not in conduit. If cable rated
other than 60°C is used, lengths remain unchanged, but the minimum
size acceptable for each rating must be based on the NEC Table column
for that temperature cable.

Flat molded cable is considered to be jacketed cable.

Maximum lengths shown maintain motor voltage at 95% of service
entrance voltage, running at maximum nameplate amperes. If service
entrance voltage will be at least motor nameplate voltage under normal
load conditions, 50% additional length is permissable for all sizes.

CAUTION — USE OF SMALLER THAN RECOMMENDED CABLE VOIDS WARRANTY, CAN CAUSE FAILURE OF THE
MOTOR TO START AND OPERATE PROPERLY, AND MAY CAUSE CABLE OVERHEATING!

This table is based on copper wire. If aluminum wire is to be used; it
must be two sizes larger. Example: If the table calls for #12 copper wire,
#10 aluminum wire would be required.

The portion of the total cable length which is between the supply and
single phase control box with line contactor should not exceed 25% of
the total maximum allowable, to ensure reliable contactor operation.
Single phase control boxes without line contactors may be connected at
any point in the total cable length.

Lengths represent a 5% voltage drop. If 3% is required, multipy by .6
for maximum feet.

Contact Franklin for 75°C or 90°C cable lengths.
See pages 12, 31 and 33 for applying 230 V motors on 208 V power
systems.

Two different cable sizes can be used.

The example below is for reference. Depending on the installation,
any number of combinations may be used, as long as the total percent-

EXAMPLE: 3 HP, 230 Volt, 1 PH Motor

e 160 FT. AWG 10
[ (53.3%% OF ALLOWABLE CABLE)

PUMP CONTROLS

SERVICE ENTRANCE
(MAIN FUSE BOX
FROM METER)

310 FT. AWG 6
(46.7% OF ALLOWABLE CABLE)

|

3 HP, 230 VOLT
1 PHASE MOTOR

FIG 8

age length of the two cables used does not exceed 100%. This is to
insure that adequate voltage will be supplied to the motor.

In a replacement installation, the well already has 160 feet of buried
#10 cable between the service entrance and the well head. The question
is: What size cable is required in the well with a 3 HP, 230 volt, 1 PH
motor setting at 310 feet?

1. According to the table #10 cable is large enough for the 3 HP motor
so the percent of the maximum allowable cable used by the 160-foot run
is 160 + 300 = 53.3%, since 300 feet is the total allowable.

2. With 53.3% of the total allowable cable already used between the
service entrance and the well head, only 46.7% is left for the well.
Therefore, the 310 feet needed in the well can only utilize 46.7% of the
total feet allowed in the table.

3. From the table, 46.7% of the 470 feet for #8 cable equals only 220
feet, so a larger size is needed. For #6, 46.7% of 750 feet = 350 feet. As
a result, #6 can be used for the 310 feet in the well.
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Table 8 Single Phase Motor Specifications (60 Hertz) 3450 RPM

aedoput | SFTU | infoune | eioncy o
Motor
Model
Prefix .F. M = Main
S = Start
115160 | 1.75] 8.0 | 480 | 9.2 | 720 | 1.4-1.8 | 60.0| 51.0 | 448 ] 71.0 | 53.5| 46.5 | 48.4]S |25 | 10
230 | 60 ) 1.75] 4.0 [480 | 46 | 720 | 6.0-74 |60.0] 51.0 | 448 | 71.0 | 53.5| 465 | 242 |S |15 5
115 1 60 | 1.60f 10.0 [ 680 | 12.0 | 970 | 1.0-1.3 | 61.5| 55.0 | 48.8 | 725 | 57.5| 49.7 | 644 [R |30 | 15
Al 230 | 60 | 160 5.0 | 680 | 6.0 | 970 | 4.2-52 |615| 55.0 | 48.8 | 72.5 | 57.5[49.7 | 322 |R 157
244507 / 230 | 60 ) 1.50| 6.8 | 950 | 8.0 [1325| 3.0-36 | 63.5| 59.0 | 532 | 74.0 | 61.5] 53.2 | 40.7 N |20 | 9
244508 230 | 60 ] 1.40| 8.2 |1200| 9.8 [1600| 2.2-2.7 | 65.0| 62.2 | 574 | 74.0 | 62.5] 53.5 | 48.7 [M]25 |12
244309 P4l 230 | 60 | 1.30| 10.6 | 1780 | 13.1 {2250 1.5-1.9 65.0| 628 | 59.4 ] 79.7 [ 742|661 | 56.8 | L |35 |15
214502 KW 115 | 60 | 1.75| Y8.0 | 480 | Y9.2| 720 | 1.4-1.8M | 60.0| 51.0 | 448 | 71.0 | 53.5| 46.5 | 34.8 [N |25 | 10
B8.0 B9.2 6.5-7.9S
RO RO
214503 K 230 | 60 | 1.75| Y4.0 | 480 | Y46 | 720 | 6.0-74M | 60.0| 51.0 | 448 | 71.0 | 535|465 | 172 |N|15| 5
B4.0 B4.6 26.1-32S
RO RO
214504 Pl 115 | 60 | 1.60 | Y100 | 680 |Y12.0| 970 | 1.0-1.3M | 61.5| 55.0 | 48.8 | 725 | 57.5| 49.7 | 50.5|M|30 |15
B10.0 B12.0 41-5.18
RO RO
214505 P3N 230 | 60 | 1.60] Y5.0 | 680 | Y6.0 | 970 | 4.2-52M | 61.5]| 55.0 | 488 | 725 | 57.5| 49.7 | 230 |M|15] 7
B5.0 B6.0 16.7-20.5S
RO RO
214507 / 230| 60| 1.50| Y6.8 | 950 | Y8.0 |1325| 3.0-3.6M | 63.5| 59.0 | 53.2 | 74.0 | 61.5| 53.2 | 342 |M |20 | 9
B6.8 B8.0 11.0-13.4S
RO RO
214508 230 | 60| 1.40| Y8.2 |1200 | Y9.8 [1600 [ 2.2-2.7M | 65.0| 622 | 57.4 | 74.0 | 625]| 535 | 41.8| L2512
B8.2 B9.8 10.1-12.3S
RO RO
224300 P8 230 | 60 | 1.30 Y10.0 [ 1700 | Y11.5] 2150 | 1.5-2.3M | 67.9| 66.0 | 62.0 | 81.4 | 74.4| 66.1 | 52.0|J |30 |15
B9.9 B11.0 6.2-12.0S
R1.3 R1.3
224301 230 | 60 | 1.25]Y10.0 | 2100 |Y13.2| 2650 1.6-2.3M | 70.0| 71.0 | 68.8 | 93.1 | 90.5| 86.7 | 51.0 |G |30 |15
B9.3 B11.9 5.2-7.158
R2.6 R2.6
224302 230 | 60 | 1.15| Y14.0 [3150 | Y17.0|3650| .9-1.5M | 70.9| 71.8 | 69.6 | 98.0 | 97.5| 96.0 | 82.0 |G |45 | 20
B12.2 B14.5 3.0-4.9S
R4.7 R4.5
224303 230 | 60| 1.15]Y23.0 (5100 | Y27.5|5900 ( .68-1.0M | 71.1| 71.9 | 70.0 | 97.5 | 96.4| 94.0 |121.0 | F |70 {30
B19.1 B23.2 2.1-2.88
R8.0 R7.8
226110 230 ) 60 | 1.15]Y23.0 | 5000 | Y27.5(5700 | .55-.68M | 758 75.0 | 722 | 98.0 | 98.3] 98.5 | 99.0| E|70 |30
B18.2 B23.2 1.3-1.6S
R8.0 R7.8
226111 [AlPA 230 | 60 | 1.15Y36.5|7300 | Y42.1{8800 | .36-.50M | 73.4| 74.4 | 742 | 91.0 | 90.4 | 87.2 [165.0 | F |100| 45
B34.4 B40.5 .92-1.28
R5.5 R5.4
226112 230 | 60 | 1.15] Y44.0 [ 9800 | Y51.0{11300( .27-.33M | 76.2| 76.8 | 76.3 | 95.8 | 95.8 95.3 |204.0 | E [150 |60
B39.5 B47.5 .80-.99S8
R9.3 R8.9
226113 230 | 60| 1.15]Y62.0 {13900 | Y75.0[16200( .17-22M | 79.4| 80.3 | 79.7 | 97.3 | 97.9| 98.2 |303.0 | E [20080
B52.0 B62.5 .68-.93S
R17.5 R16.9
(1)  Main winding - black to yellow (2) Y = Yellow lead, line amps
Start winding - red to yellow B = Black lead, main winding amps

R = Red lead, start or auxiliary winding amps



http://16.7-20.5S
http://11.0-13.4S

12 Application Single Phase Motors

Auxiliary Running Capacitors for Noisy Installations

The addition of auxiliary running capacitors as a method of Added capacitors must be connected across “Red” and “Black”
reducing noise in submersible installations is not reliable in all control box terminals, in parallel with any existing running
cases, but in some installations does reduce the noise to an capacitors. Given below are the values of additional running
acceptable level. In some cases, there is space in the control box capacitors most likely to reduce noise in cases where it may be a
to add an additional running capacitor or capacitors. In others, problem. The tabulation also gives the running capacitors
there is not room and the additional capacitor(s) should be originally supplied in each rating control box and the S.F. amps
mounted in an auxiliary box and used in conjunction with the normally in each lead with the added capacitor.

regular control box.

Table 9 Auxiliary Capacitor Sizing

2 Normal Running Auxiliary Running Capacitors For .
Motor Rating Capacitor(s) ° Noise Reduction S.F. Amps (with Run Cap)
Volts Mfd. : Min. Volts Franklin Part Yellow

One 155327109
Two 155328108

0 10(1) 370 One 155328102 3.3 3.1 1.2

0 15(1) 370 One 155328101 4.2 3.5 2.0

0 20(1) 370 One 155328103 5.8 5.0 25

0 25(1) 370 One ea. 155328101 71 5.6 3.4
155328102

10 20 370 One 155328103 9.3 7.5 44

20 10 370 One 155328102 11.2 9.2 3.8

35 10 370 One 155328102 16.1 13.0 5.9

60 None 27.5 23.2 7.8

45 45 370 One ea. 155327101 37 32 113
155328101

70 30 370 One 155327101 49 42 13
135 None 75 62.5 16.9

(1) Do not add running capacitors to standard production 1/3 through 1 HP control boxes which use current relays, solid
state starting switches or QD relays! Adding capacitors will cause switch failure. If the control box is converted to use a
voltage relay, the specified running capacitance can be added.

Buck-Boost Transformers

When the available power supply voltage is not within the submersible motors, boosting a 208 volt supply to use a standard
proper range for a standard or available motor, a buck-boost 230 volt single phase submersible motor and control. The table,
transformer is often used to adjust voltage to match the motor. based on boosting the voltage 10%, shows the minimum rated
While tables to give a wide range of voltage boost or buck are transformer KVA needed to supply the 10% boost, and the
published by transformer manufacturers, the following table common standard transformer KVA.

shows Franklin recommendations for the most common usage on

Table 10 Buck-Boost Transformer Sizing
Motor HP ST BT

G 2T s T s e s

Load KVA 9.66 | 11.7 16.6
MIN XFMR KVA . . . . . . r J 97 1.2 1.7
STD XFMR KVA . : > : ] : . . 1.0 1.5 2.0

Buck-Boost transformers are power transformers, not control transformers. They may also be used to lower voltage when the available
power supply voltage is too high.
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Table 11 Three Phase Cable, 60 Hz (Service Entrance to Motor) Maximum Length In Feet
Motor Rating ‘ AWG Copper Wire Size i3 MCM Copper Wire Size
Volts HP ‘ 14 12 10 | BT 3 T‘ 2 1 0 |00 | 000 |0000 | 250 | 300 | 350 I 400 500
200V i
60 Hz
Three Phase 5140
Three Wire 3780
2940 | 3610 | 4430 | 5420
2250 | 2760 | 3390 | 4130
1350 | 1660 | 2040 | 2490 {3050 | 3670 |4440 | 5030
960 | 1180 | 1450 | 1770 [2170 | 2600 | 3150 | 3560
720 | 880 | 1090 | 1330 [1640 | 1970 [ 2390 | 2720| 3100 | 3480 | 3800 | 4420
490 | 600 | 740 | 910 (1110 | 1340 | 1630 | 1850| 2100 | 2350 | 2570 | 2980
380 | 460 | 570 | 700 |860 | 1050 |1270| 1440| 1650 | 1850 | 2020 | 2360
300" | 370" 460 | 570 (700 | 840 [1030| 1170( 1330 | 1500 | 1640 | 1900
250* | 310" 380" [ 470 [580 | 700 [ 850 [ 970( 1110 1250 1360 | 1590
230V
60 Hz 8060 | 9860
Three Phase 6780 | 8290
Three Wire 5030 | 6160 | 7530 [ 9170
3890 | 4770 | 5860 | 7170 {8780
2980 | 3660 | 4480 | 5470 /6690 | 8020 | 9680
1790 | 2190 | 2690 | 3290 K030 | 4850 | 5870 | 6650| 7560 | 8460 | 9220
1270 | 1560 | 1920 | 2340 2870 | 3440 (4160 | 4710| 5340 | 5970 | 6500 | 7510
950 | 1170 | 1440 | 1760 (2160 | 2610 | 3160 | 3590 4100 | 4600 | 5020 | 5840
650 | 800 | 980 | 1200 [1470 | 1780 | 2150 | 2440| 2780 | 3110 | 3400 | 3940
500 | 610 | 760 | 930 (1140 | 1380 (1680 | 1910 2180 | 2450 | 2680 | 3120
400 | 500 | 610 | 750 ({920 | 1120 |1360| 1540| 1760 | 1980 | 2160 | 2520
330"| 410*| 510 | 620 [760 | 930 | 1130 1280| 1470 | 1650 | 1800 | 2110
460V
60Hz
Three Phase
Three Wire
5100 | 6260 | 7680
3800 | 4680 | 5750 | 7050
2600 | 3200 | 3930 | 4810 [5900 | 7110
0 2000 | 2470 | 3040 | 3730 4580 | 5530
0 0 530*| 830 | 1300 | 1620 | 1990 | 2450 | 3010 [3700 | 4470 | 5430
0 0 0 430" | 680 | 1070 | 1330 | 1640 | 2030 | 2490 [3060 | 3700 | 4500 | 5130| 5860
0 0 0 0 500" 790 | 980 [1210 | 1490 | 1830 [2250 | 2710 | 3290 | 3730| 4250
0 0 0 0 0 640" 800 | 980 | 1210 | 1480 (1810 | 2190 2650 | 3010 | 3420 | 3830 | 4180 | 4850
0 0 0 0 0 540" 670*| 830" | 1020 | 1250 [1540 | 1850 | 2240 | 2540| 2890 | 3240 | 3540 | 4100
0 0 0 0 0 0 0 680* 840" 1030 (1260 | 1520 | 1850 | 2100 | 2400 | 2700 | 2950 | 3440
0 0 0 0 0 0 0 0 620% 760*| 940" 1130 (1380 | 1560| 1790 | 2010 | 2190 | 2550
0 0 0 0 0 0 0 0 0 0 740* 890* | 1000"| 1220| 1390 | 1560 | 1700 | 1960
0 0 0 0 0 0 0 0 0 0 0 | 760* | 920* 1050 1190*| 1340 | 1460 | 1690
0 0 0 0 0 0 0 0 0 0 0 0 810% 9301 1060*| 1190"| 1300 | 1510
0 0 0 0 0 0 0 0 0 0 0 0 0 | 8101 920"| 1030"] 1130"] 1310
575V / 5900( 9410
60Hz El 4270| 6810
Three Phase 3630 | 5800 | 9120
Three Wire 2620 | 4180 | 6580
2030 | 3250 | 5110 | 8060
1580 | 2530 | 3980 | 6270
920 | 1480 | 2330 | 3680 | 5750
660 | 1060 | 1680 | 2650 | 4150
490 | 780 | 1240 | 1950 | 3060 | 4770 | 5940
330" | 530 | 850 | 1340 | 2090 | 3260 | 4060
0 410* | 650 [ 1030 | 1610 | 2520 | 3140 | 3860 | 4760 | 5830
0 0 520" | 830 | 1300 [ 2030 | 2530 (3110 | 3840 | 4710
0 0 430*| 680 | 1070 | 1670 | 2080 | 2560 | 3160 | 3880 @770 | 5780 | 7030 | 8000
0 0 0 |500*| 790 | 1240 | 1540 | 1900 | 2330 | 2860 {3510 | 4230 | 5140 | 5830
0 0 0 0 | 640* | 1000 | 1250 | 1540 | 1890 | 2310 [2840 | 3420 | 4140 | 4700| 5340 | 5990 | 6530 | 7580
0 0 0 0 0 850"| 1060 | 1300 | 1600 | 1960 2400 | 2890 | 3500 | 3970 | 4520 | 5070 | 5530 | 6410
0 0 0 0 0 690" | 860"|1060% 1310 | 1600 (1970 | 2380 | 2890 | 3290 | 3750 | 4220 | 4610 | 5370
0 0 0 0 0 0 0 790°| 970" | 1190" 1460 | 1770 (2150 | 2440 | 2790 | 3140 | 3430 | 3990
0 0 0 0 0 0 0 0 | 770* | 950*|1160"| 1400 | 1690 | 1920| 2180 | 2440 | 2650 | 3070
0 0 0 0 0 0 0 0 0 800"| 990* 1190*| 1440 | 1630| 1860 | 2080 | 2270 | 2640
0 0 0 0 0 0 0 0 0 0 870" 1050* | 1270"| 1450% 1650 | 1860 | 2030 | 2360
0 0 0 0 0 0 0 0 0 0 0 920*|1110* 12607 1440| 1620 | 1760 | 2050
460V-60Hz 0 0 0 0 0 0 0 510*| 630*| 770*| 950 | 1140 (1380 | 1570| 1790 | 2000 | 2180 | 2530
Three Phase 0 0 0 0 0 0 0 0 550" | 680" 830* 1000 | 1220 | 1390| 1580 | 1780 [ 1950 | 2270
Six Wire 0 0 0 0 0 0 0 0 0 590*| 730*| 880*[1070 | 1210( 1380| 1550 | 1690 [ 1970
575V-60Hz 0 0 0 0 0 0 | 650" | 800*| 990*| 1210 [1480 | 1780 | 2160 | 2450| 2790 | 3120 | 3410 | 3950
Three Phase 0 0 0 0 0 0 0 700" | 860" | 1060 [1300 | 1570 [ 1910 | 2170| 2480 | 2780 | 3040 | 3540
Six Wire 0 0 0 0 0 0 0 0 760" | 930"[1140 | 1370 | 1670 | 1890 | 2160 | 2420| 2640 | 3070

See page 10 for additional footnotes.

The portion of the total cable between the service entrance and a 3@) motor starter should
not exceed 25% of the total maximum length to assure reliable started operation.




14 Ag)lication Three Phase Motors

Table 12 Three Phase Motor Specifications (60 Hertz)

Maximum 3 Locked Circut Breaker
’ Rated Input 1 (S.F. Load) Efficiency % ‘ Power Factor% | Rotor | VA !m Fuse AMPS
Motor — — . — e — — | —

Model | 5 AT ‘ [
Prefix | | 2% Amps | Watts | Amps Watts : SF. R 34 | SF
| | | |
‘ 1 \ : \

4 Inch - 3450 RPM

234501 16 | 28] 585 | 3.4 860 6.64-7.3 | 69.5 [63.7]582]758 [61.0 [525[173[N[10] 5
234511 16 | 24| 585 | 29 860 9.5-10.4 | 69.5 (63.7 582|758 [61.0 [525[150({N| 8 | 4
234521 1.6 | 12| 585 | 1.5 860 38.4-416 | 69.5 |63.7 | 582|758 |61.0 [525| 75N | 4| 2
234502 15 | 36| 810 | 44 | 1150 | 4.66-5.12 | 73.2 | 69.2 | 64.6 | 78.2 [66.0 |57.2|24.6| N [ 12| 6
234512 15 [ 31810 | 3.8 | 1150 | 7.24-7.84 | 73.2 |69.2 | 64.6 | 78.2 |66.0 [57.2 (214N |11| 5
234522 15 [ 16| 810 [ 1.9 [ 1150 | 27.8-30.2 | 73.2 | 69.2 | 64.6 | 78.2 [66.0 (57.2|10.7[N|[ 5| 3
234503 14 | 45|1070 | 5.4 | 1440 41-45 | 725 |70.0|66.0|79.4 [69.1 [60.031.0/M|15| 6
234513 1.4 | 391070 | 47 | 1440 52-56 | 725 |70.0|66.0|79.4 |69.0 60.0(27.0/M|12| 6
234523 14 | 20|1070 | 2.4 | 1440 | 21.2-23.0 | 72,5 |70.0 | 66.0 [ 79.4 [69.0 [60.0|185/M | 6 | 3
234504 §NIA 1.3 | 5.8 1460 | 6.8 | 1890 25-3.0 |77.0 |76.4|74.1|81.6 [73.4 |63.7|38.1|K[20| 8
234514 1.3 | 5.0 1460 | 59 | 1890 3.2-40 |(77.0 |76.4|741 (816 |73.4 [63.7|33.1|K|15| 7
234524 1.3 | 251460 | 3.0 | 1890 | 13.0-16.0 | 77.0 |76.4 | 74.1 | 81.6 [73.4 [63.7 166K | 8 | 4
234534 1.3 | 201460 | 24 | 1890 | 20.3-25.0 | 77.0 | 76.4 | 74.1 | 81.6 |73.4 [63.7(132|K|[ 6 | 3
234305 125 7.7 12150 | 9.3 | 2700 19-24 | 695 |69.5|67.4|84.4 (79.0 |71.2(536|L [25( 10
234315 1.25| 6.7 | 2150 | 8.1 | 2700 24-30 [69.5 [69.5|67.4|84.4 |79.0 [71.2|466(| L [20| 10
234325 125| 34|2150 | 41 | 2700 | 9.7-12.0 | 69.5 |69.5|67.4 844 (79.0 [71.2|233|L (15| 5
234335 125 27(2150 | 3.2 | 2700 | 15.1-18.7 | 69.5 | 69.5|67.4 | 844 (79.0 (71.2|186|L [15]| 4
234306 1.15 {10.9 | 2980 [12.5 | 3420 1.3-1.7 | 755 [752 732|815 |77.8 |695[ 71 [ K[35] 15
234316 1.15] 9.5 12980 |10.9 | 3420 1822 | 755 |752 (732|815 |77.8 |69.5| 62 |K|[30| 12
234326 1.15| 4.8 2980 | 5.5 | 3420 7.0-87 | 755 [752|732|815 (778 [69.5]| 31 [K|[15| 6
234336 K 1.15| 3.8 2980 | 44 | 3420 | 10.9-13.6 | 755 |75.2 (732|815 |77.8 |695| 25 |K|12| 5
234307 1.15 [18.3 | 5050 [20.5 | 5810 .70-.94 | 740 | 740|722 |84.0 (81.0 |73.0| 122| K [50| 25
234317 1.15 |15.9 | 5050 (17.8 | 5810 93-12 | 740 | 740|722 |84.0 |81.0 |73.0| 106 | K | 45| 20
234327 1.15 | 8.0 [ 5050 | 8.9 | 5810 3.6-44 | 740 (740 |722|84.0 |81.0 {73.0[ 53 [K|[25] 10
234337 1.15| 6.4 | 5050 | 7.1 | 5810 56-69 | 740 (740|722 |84.0 |81.0 |73.0| 43 [K|20| 8
234308 1.15 {26.5 | 7360 [30.5 | 8450 .46-57 | 76.2 |76.0 | 74.0 | 83.2 [80.0 (72.2| 188 | K |80 | 35
234318 1.15 [23.0 | 7360 [26.4 | 8450 .61-75 | 76.2 |76.0 | 74.0 [ 83.2 |80.0 [72.2[ 164 | K |70 30
234328 1.15 [11.5 | 7360 [13.2 | 8450 24-34 | 762 |76.0(74.0|83.2 |80.0 |722| 82 [K|[35] 15
234338 1.15 9.2 | 7360 (10.6 | 8450 3.5-5.1 [76.2 [76.0]74.0|83.2 [80.0 [722] 65 [K[30] 12
234329 1.15 (17.0 [10000 ({18.8 | 11400 1823 | 752 |745(72.0 (792 |755 |67.1| 116 | K |50 25
234339 LN 1.15 [13.6 |10000 (15.0 | 11400 | 2.8-3.5 | 752 |745|72.0(79.2 |755 [67.1| 93 [K |40 20

6 Inch - 3450 RPM

236650 115 [17.5 | 4700 [19.1 | 5400 68-84 [ 795 [79.1 [ 77.2]82.0 |795 |738] 99 [H|50] 25
236600 (S 1.15 [15.0 | 4700 |16.6 | 5400 | .88-1.09 | 79.5 | 79.1 | 77.2 | 82.0 |79.5 |73.8 | 86 | H| 45| 20
236610 1.15| 7.5 | 4700 | 8.3 | 5400 | 3.53-4.37 | 795 | 79.1 | 77.2 | 82.0 |79.5 |73.8 | 43 | H| 25| 10
236620 1.15 | 6.0 | 4700 | 6.6 | 5400 | 5.93-7.16 | 79.5 | 79.1 | 77.2 | 82.0 |795 |73.8 | 34 | H| 20| 8
236651 [kl 1.15 [25.1 | 7000 [28.3 | 8000 .39-48 | 79.8 [80.0 | 78.7 | 83.0 |80.5 | 73.8| 150| H| 70| 30
236601 |RIER 1.15 [21.8 [ 7000 [24.6 | 8000 57-71 [79.8 [80.078.783.0 [80.5 [73.8|130] H| 70] 30
236611 WRIEE 1.15 [10.9 | 7000 [12.3 | 8000 | 2.17-2.68| 79.8 | 80.0 | 78.7 | 83.0 |80.5 |73.8 | 65| H| 30| 15
236621 [RIEA 1.15| 8.7 | 7000 | 9.8 | 8000 | 3.65-4.41 | 79.8 | 80.0 | 78.7 | 83.0 |80.5 |73.8 | 52 | H| 25| 12
236652 IRLIN 1.15 [32.7 | 9400 [37 | 10800 33-42 | 79.2 [79.4|78.0 855 |83.2 [77.2 | 198 H|100| 40
236602 LM 1.15 |28.4 | 9400 |32.2 | 10800 44-55 [ 79.2 | 79.4 | 78.0 | 855 |83.2 |77.2|172| H| 80| 35
236612 IR0 115 |14.2 | 9400 |16.1 | 10800 | 1.76-2.17 | 792 | 79.4 | 78.0 | 85.5 |83.2 | 77.2 | 86| H| 40| 20
236622 RO 1.15 [11.4 | 9400 [12.9 | 10800 | 2.87-3.47 | 79.2 | 79.4|78.0 | 855 [83.2 [77.2]| 69 | H| 35] 15
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Table 13 Three Phase Motor Specifications (60 Hertz)

| | Maximum F ‘
Rated Input (S.F. Load) | Efficiency %

‘ Lockedi KVA i Circut Breaker
| Rotor |

r

Power Factor %
| [ [ [ ‘ [ S |
HZ .F. Amps | Watts | Amps | Watts | . ¥ | el S.F ‘ F.L. 3/4 Amps 3 Std. Delay

6 Inch Con’t - 3450 RPM

236653 200 (60 | 1.15 | 47.8 | 13700 | 54.5 | 15800 22-27 81.0 | 815 | 80.2 849|828 | 76.5| 306 | H|150 | 60
236603 230 |60 | 1.15 | 41.6 | 13700 | 47.4 | 15800 .27-.33 81.0 | 81.5 | 80.2 849|828 | 76.5| 266 | H | 125 | 60
236613 460 |60 | 1.15 | 20.8 | 13700 | 23.7 | 15800 1.07-1.32 81.0 | 81.5 | 80.2 849(828 | 76.5| 133 | H | 60 |30
236623 575 |60 | 1.15 | 16.7 | 13700 | 19 | 15800 1.70-2.10 81.0 | 81.5 | 80.2 849|828 | 76.5| 106 | H |50 |25
236654 200 |60 | 1.15 | 61.9 | 18100 | 69.7 | 20900 14-17 820 | 823 | 816 86.8| 84.8 | 79.5| 416 | J |200 | 80
236604 230 |60 | 1.15 | 53.8 | 18100 | 60.6 | 20900 .20-.25 820 | 823 | 816 86.8| 848 | 79.5| 362 | J (175 | 70
236614 Pl 460 (60 | 1.15 | 26.9 | 18100 | 30.3 | 20900 .76-.94 820 | 823 | 816 86.8|84.8 | 79.5| 181 | J |80 (35
236624 575 |60 | 1.15 | 21.5 | 18100 | 24.4 | 20900 1.22-1.52 820 | 823 | 816 86.8|84.8 | 79.5| 145 | J | 70 |30
236655 200 (60 | 1.15 | 77.1 | 22500 | 86.3 | 25700 11-.14 828 | 830 | 82.0 | 87.0(850 | 79.2| 552 | J 225 |100
236605 230 (60 [ 1.15| 67 [ 22500 | 75 | 25700 15-19 828 | 83.0 | 820 87.0|85.0 | 79.2| 480 | J [200 |90
236615 460 |60 | 1.15 | 33.5 | 22500 | 37.5 | 25700 .59-.73 82.8 | 83.0 | 820 87.0| 850 | 79.2| 240 | J | 100 |45
236625 575 [60 | 1.15 | 26.8 | 22500 | 30 | 25700 1.01-1.25 828 | 830 (820 | 87.0(850 | 792 192 | J |80 |35
236656 200 |60 [ 1.15 | 90.9 | 26900 | 104 | 31100 10-.12 825 | 830 | 826 875|854 | 80.3| 653 | J [300 (125
236606 230 |60 | 1.15| 79 26900 | 90.4 | 31100 12-.15 825 | 83.0 | 826 875|854 | 80.3| 568 | J [250 |110
236616 460 |60 | 1.15 | 39.5 | 26900 | 45.2 | 31100 .48-.60 825 | 83.0 | 826 875|854 | 80.3| 284 | J 125 |50
236626 575 |60 | 1.15 | 31.6 | 26900 | 36.2 | 31100 .78-.95 82.5 | 83.0 | 826 875|854 | 80.3| 227 | J | 100 | 40
236617 460 |60 | 1.15 | 53.5 | 35600 | 62 | 42400 .32-.40 832 | 834 | 829 85.8|836 | 77.6| 397 | J |150 | 70
236627 575 |60 | 1.15 | 42.8 | 35600 | 49.6 | 42400 .53-.59 832 | 834 | 829 858|836 | 77.6| 318 | J | 125 |60
236618 460 |60 | 1.15 | 67.7 | 45100 | 77 | 52200 .25-.32 825 | 83.0 | 827 85.2| 84.0 | 80.0| 414 | H 200 |90
236628 575 |60 | 1.15 | 54.2 | 45100 | 61.6 | 52200 .39-.48 825 | 830 | 827 85.2| 84.0 | 80.0| 331 | H [150 | 70
236619 460 (60 | 1.15| 80.5 | 53500 | 91 | 61700 22-27 842 | 845 | 84.0 85.0( 833 | 78.0| 518 | H (250 {100
236629 575 (60 | 1.15 | 64.4 | 53500 | 72.8 | 61700 .35-.39 842 | 845 | 84.0 85.0(83.3 | 78.0| 414 | H (200 | 80
8 Inch - 3525 RPM
239600 60 | 1.15| 53 | 35000 | 60 | 40000 .256-.283 86.2 | 86.1 | 84.8 86.1| 842 | 785| 407 | K |175 | 70
239610 60 | 1.15 | 42 | 35000 | 48 | 40000 412-.456 86.0 | 859 | 846 | 86.0(850 | 81.0] 326 | K [125 | 60
239601 60 | 1.15| 65 | 43000 | 73 | 49000 .188-.207 873 | 872 | 86.2 86.6| 855 | 80.5| 528 | K (200 |80
239611 60 | 1.15| 53 |43000| 60 | 49000 .290-.320 86.6 | 86.5 | 85.2 87.0(86.0 | 86.0| 422 | K (150 |70
239602 60 | 1.15| 79 | 52000 | 89 | 60000 .148-.163 876 | 875 | 87.2 87.6| 859 | 81.3| 658 | K |225 100
239612 60 | 1.15| 61 |52000| 69 | 60000 .235-.260 873 | 87.2 | 86.1 86.0| 85.0 | 80.0| 526 | K |175 | 80
239603 60 | 1.15| 97 | 64000 | 107 | 73500 110-.121 88.1 | 88.0 | 86.8 88.0| 86.8 | 82.0| 833 | K |300 |125
239613 60 | 1.15| 78 | 64000 | 85 | 73500 175-193 875 | 874 | 86.2 86.0| 85.0 | 81.0| 666 | K | 225 (100
239604 60 | 1.15 | 125 | 85000 | 144 | 97500 .076-.084 88.3 | 88.1 | 87.5 88.1| 86.6 | 81.7| 1212 L | 400 (175
239614 60 | 1.15 | 104 | 85000 | 116 | 97500 .114-.126 88.0 | 87.8 | 86.4 85.8|84.0 | 79.0| 970 | L {300 |150
239105 60 | 1.15 | 165 [109000( 189 |125000 .057-.063 873 | 869 | 853 | 872|869 | 77.9| 1318| K | 500 |225
239115 60 | 1.15| 136 |109000| 150 |125000 .090-.100 872 | 86.9 | 85.3 84.3| 826 | 77.5| 1054| K 400 (175
239106 60 | 1.15 | 193 |128000| 221 |146000 .049-.054 87.7 | 874 | 86.0 86.0| 84.4 | 79.7| 1620| K 600 (250
239116 60 | 1.15 | 154 |128000| 177 |146000 .067-.074 879 | 874 | 857 | 829|80.8 | 75.0( 1296 K |450 |200
239107 60 | 1.15 | 218 |150000| 250 |173000 .045-.050 87.3 | 87.0 | 86.7 88.8| 87.6 | 84.8| 1645| J [700 {300
239117 60 | 1.15 | 174 |150000| 200 |173000 .067-.074 88.5 | 88.0 | 86.1 86.2| 85.0 | 80.0 1316 J | 700 {300
239108 60 | 1.15 | 245 [169000| 286 |194000 .038-.042 88.0 | 879 | 86.8 88.7| 88.4 | 84.5| 1875( J | 800 (350
239118 60 | 1.15| 196 |169000| 229 |194000 .060-.066 88.0 | 88.0 | 87.0 89.5| 88.6 | 85.3| 1500( J | 600 (300

Model numbers are three lead motors. Six lead motors with different model numbers have the same running performance,
but when we connected for starting have locked rotor amps 33% of the values shown. Six lead individual phase
resistance = table X 1.5.
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Overload Protection Of Three
Phase Submersible Motors

The characteristics of submersible motors are different from
standard motors and special overload protection is required.
If the motor is stalled, the overload protector must trip within
10 seconds to protect the motor windings. The installer must use
SUBTROL or the quick-trip protection shown in these tables. All
recommended overload selections are of the ambient compen-
sated type to maintain protection at high and low air tempera-
tures.

All heaters and amp settings shown are based on total line
amps. When a six-lead motor is used with a Wye-Delta starter,
heaters carrying phase amps must be selected or adjusted based
on motor amps divided by 1.732.

The tables below list the correct selection and settings for
several manufacturers. Approval of other types may be re-
quested.

Refer To Notes On Page 17.

Table 14 60 Hertz 4" Motors

NEMA Heaters For Overload Relays Adjustable

Starter | Furnas | _Allen G.E. Relays
HP | Valt i Bradley | (Note 3 See (Note 4)
olts Size (Note 1) (Note 2) ( ) = e

1/2
1.2 1.3
4.1 4.4
3.5 3.8
1.8 1.9
1.5 1.6
5.0 5.4
4.4 4.7
22 2.4
1.8 1.9
6.3 6.8
5.5 5.8
2.8 3.0
2.2 2.4
8.6 9.3
7.5 8.1
3.8 4.1
3.0 3.2
0 116 | 125
0 10.1 10.9
0 5.1 5.5
0 4.1 4.4
1 191 20.5
1 16.6 | 17.8
0 8.3 8.9
0 6.6 Z1
1 28.4 | 30.5
1 246 | 264
1 12.3 | 13.2
1 99 |10.6
1 175 | 18.8
1 14.0 | 15.0

Table 15 60 Hertz 6" Motors

NEMA
Starter

Volts Size

Heaters For Overload Relays

GED
(Note 1)

Allen

Bradley
(Note 2) |

Adjustable

Relays

1 K61 17.8 | 19.1
1 K60 | J32 | L199B|15.4 | 16.6
0 K49 | J25 | L910B| 7.7 | 83
0 K41 | J23 | L750A| 61 | 6.6
1 K67 | J38 | L322B|26.3 | 28.3
1 K64 | J36 | L293B|22.9 | 246
1 K54 | J29 | L147B|11.4 | 12.3
1 K52 | J27 | L111B] 91 | 9.8
2(1) | K72 | J40 | L426B|34.4 | 37.0
2(1) | K70 | J38 | L390B|[29.9 | 32.2
1 K58 | J32 | L181B|15.0 | 16.1
1 K55 | J30 | L147B|12.0 | 129
3(1) | K76 | J43 | L650B|50.7 | 54.5
2 K75 | J42 | L520B|44.1 | 47.4
2(1) | k64 | J35 | L265B[22.0 | 23.7
2(1) | K61 | J33 | L220B[17.7 | 19.0
3 | K78 | J45 | L787B|64.8 | 69.7
3 | K78 | J4a4 | L710B|56.4 | 60.6
2 K69 | J38 | L352B|28.2 | 30.3
2 K64 | J35 | 1293B|227 | 244
3 | K86 | J71 | L107C|80.3 | 86.3
3 | K83 | J46 | L866B|69.8 | 75.0
2 | K72 | J40 | L426B|34.9 | 375
2 | K69 | J37 | 1352B/27.9 | 30.0
4(1) | K88 | J72 | L126C|96.7 [104.0
3 K87 | J71 | L107C|84.1 | 90.4
3(1) | K74 | J41 | L520B|42.0 | 45.2
3(1) | K72 | J39 | L390B|33.7 | 36.2
3 | K77 | Ja4 | L710B[57.7 | 62.0
3 K74 | J42 | 1593B|46.1 | 496
3 K83 | J46 | L950B|71.6 | 77.0
3 K7z | Ja4 | 1710B|57.3 | 616
4(1) | K87 | J71 | L107C|[84.6 | 91.0
4(1) | K78 | Ja5 | L8esB|67.7 | 72.8

Table 16 60 Hertz 8" Motors

NEMA
Starter
Size

Furnas
(Note 1)

Heaters For Overload Relays

Allen

Bradley
(Note 2)

(Noie.s)

(Note 4)

Adjustable

Relays

3 | K77 | J43 |L710B| 56 | 60
3 | k73 | Ja1 [1520B | 45 | 48
3 | K78 | J46 |Ls66B | 68 | 73
3 | K77z | J43 |L710B | 56 | 60
4(1) | K86 | J70 [Li07C | 83 | 89
4(1) | K78 | J44 |L787B | 64 | 69
2(1) | K89 | J72 |L126C | 100 | 107
41) | k85 | J70 19508 | 79 | 85
4 | K92 | J76 |L155C | 134 |144
4 | koo | y73 |L142c [108 |116
5(1) | K29 | J15 |L111B 176 | 189
51) | k26 | J13 |L825A [140 | 150
5 | K32 | J17 |L122B 206 | =221
51) | k28 | J14 [L100B [165 [177
5 | K33 | Ji8 |L147B [233 |250
5 | k31 | J16 [L111B [ 186|200
5 | K33 | J20 |L165B |266 |286
5 | kK32 | J17 [L135B [213 |229

Notice: Warranty on three phase submersible motors is void unless Subtrol or proper quick trip ambient compensated

protection is used in all three motor lines.
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Overload Protection Of Three
Phase Submersible Motors

Notes for Overload Protection Tables (Page 16)
Footnotes:

Note 1: Furnas intermediate sizes between NEMA starter sizes apply where (1) is
shown in tables, size 1-3/4 replacing 2, 2-1/2 replacing 3, 3-1/2 replacing 4, and 4-1/
2 replacing 5. Heaters were selected from Catalog 294, Table 332 and Table 632
(starter size 00, size B). Size 4 starters are heater type 4(JG). Starters using these
heater tables include classes 14, 17 and 18 (INNOVA), classes 36 and 37 (reduced
voltage), and classes 87, 88 and 89 (pump and motor control centers). Overload relay
adjustments should be set no higher than 100% unless necessary to stop nuisance
tripping with measured amps in all lines below nameplate maximum. Heater
selections for class16 starters (Magnetic Definite Purpose) will be furnished upon
request.

Note 2: Allen-Bradley heaters were selected from Catalog IC-110, Table 162
(through starter size 4), Table 547 (starter size 5), and Table 196 (starter size 6).
Bulletin 505, 509, 520, 540 and 570 use these heater tables. Heater selections for
bulletin 1232X and 1233X starters will be furnished upon request.

Note 3: General Electric heaters are type CR123 usable only on type CR124
overload relays and were selected from Catalog GEP-1260J, page 184. Adjustment
should be set no higher than 100%, unless necessary to stop nuisance tripping with
measured amps in all lines below nameplate maximum.

Note 4: Adjustable overload relay amp settings apply to approved types listed.
Relay adjustment should be set at the specified SET amps. Only if tripping occurs
with amps in all lines measured to be within nameplate maximum amps should the
setting be increased, not to exceed the MAX value shown.

Note 5: Heaters shown for ratings requiring NEMA size 5 or 6 starters are all used
with current transformers per manufacturer standards. Adjustable relays may or may
not use current transformers depending on design.

Some approved types may only be available for part of the listed
motor raings. When relays are used with current transformers, relay
setting is the specified amps divided by the transformer ratio.

Approved Adjustable Overload Relays
AEG Series: B17S, B27S, B27-2
ABB Type: RVH 40, RVH65, RVP160, T25DU, T25CT
Allen Bradley: Bulletin 193, SMP-Class 10 only.
Cutler-Hammer C316F, C316P, C316S, C310-set at 6 seconds max.
Fanal Types: K7 or K7D through K400
Fuji Types: TR-OQ, TR-OQH, TR-2NQ, TR-3NQ, TR-4NQ,
TR-6NQ, RCa 3737-1CQ & 1CQH
Furnas Types: US15 48AG & 48BG, ESP100-Class 10 only
General Electric CR4G, CR7G, RT*1, RT%2, RT*4, CR324X-Class 10 only.
Klockner-Moeller Types: ZOO, Z1, Z4, PKZM1, PKZM3 & PKZ2
Lovato RC9, RC22, RC80, RFY, RF25 & RF95
Asco-Delta Types: DQ, LR1-D, LR1-F & LR2-D13, -D23, -D33
Sprecher and Schuh Types: CT, CT1, CTA 1, CT3K, CT3-12 thru
CT3-42, KTA3, CEFI- set at 8 seconds max.
Siemens Types: 3UAS0, -52, -54, -55, -8, -59, -60, -61, -62, 68, -70, 3VUI3, 3VE
Square D /Telemecanique CLASS 9065 Types TD, TE, TF, TG, TJ, TK, TR
and TJE, or LR1-D, LRI-F, LR2-D13, -D23, -D33. Types 18A, 32A,
SS-CLASS 10, SR-CLASS 10 and 63A-LB1Series. Integral 18, 32, 63, GV2-L,
GV2-M, GV2-P, GV3-M.
Toshiba Type 2E RC820, set at 8 seconds max.
Westinghouse Types: FT13, FT23, FT33, FT43, K7D, K27D, K67D & MOR
Westmaster: OLWROO and OLWTOO suffix D thru P
Other relay types from these and other manufacturers may or may
not provide acceptable protection, and they should not be used
without approval of Franklin Electric.

Notice: Warranty on three phase submersible motors is void unless Subtrol or proper quick

trip ambient compensated protection is used on all three motor lines

Power Factor Correction

In some installations, power supply limitations make it
necessary or desirable to increase the power factor of a submers-
ible motor. The table lists the capacitive KVAR required to
increase the power factor of large Franklin three phase submers-
ible motors to the approximate values shown at maximum input
loading.

Capacitors must be connected on the line side of the overload
relay, or overload protection will be lost.

Table 17 KVAR Required

\
| Required KVAR for P.F. of:

Hertz ‘MotorP.F.' 90 iésuw " 1.00

60 .82 1.2 21 4
60 .83 1.7 3.1 6
60 .85 15 3.3 7
60 .85 22 4.7 10
60 .87 1.7 5.0 12
60 .87 21 6.2 15
60 87 2.5 7.4 18
60 .86 4.5 11 24
60 .85 74 15 32
60 .85 8.4 18 38
60 .87 6.3 18 43
60 .86 11 27 60
60 .85 17 36 77
60 .85 20 42 90
60 .88 9.6 36 93
60 .87 16 46 110
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Three Phase Starter Diagrams

Three phase combination magnetic starters have two distinct
circuits, a power circuit and a control circuit.

The control circuit consists of the magnetic coil, overload
contacts and a control device such as a pressure switch. When the

control device contacts are closed, current flows through the

The power circuit consists of a circuit breaker or fused line
switch, contacts, and overload heaters connecting incoming

power lines, L1, L2, L3 and the three phase motor. and other control de

control circuit.

LINE VOLTAGE CONTROL
L1 L2 L3 FIG 9 L1 L3
PRESSURE SWITCH OR
OTHER CONTROL DEVICE

magnetic contactor coil, the contacts close, and power is applied
to the motor. Hand-Off-Auto switches, start timers, level controls

vices may also be wired in series in the

LOW VOLTAGE TRANSFORMER CONTROL

FIG 10

PRESSURE SWITCH OR
OTHER CONTROL DEVICE

FUSES O/ O.L. CONTACTS FHBES a O.L. CONTACTS
TRANSFORMEHé
CONTACTS = == Probably the most common CONTACTS = i Used when it is desirable to
REAteRe”  type of control encountered. OVERLOAD operattle gus_h bUttOf‘S or other
Since the coil is connected control devices at some voltage
directly across the power lines, lower than the motor voltage.
L1 and L2, the coil voltage and The transformer primary must
frequency must match the line match the line voltage and
voltage. the coil voltage must match the
secondary voltage of
T the transformer.
PRESSURE SWITCH OR
FUSES QOTHER CONTROL DEVICE FIG 1 1
O.L. CONTACTS
TO SEPARATE . . . .
@ :l controLvoirace - Control of a power circuit by a lower control circuit voltage can
i also be obtained by connecting to a separate control voltage
CONTACT: . .
source. The coil rating must match the control voltage source,
OVERLOAD
HEATERS such as 115 or 24 volts.
180° LEAD SPACING 90° LEAD SPACING
T4-U2 T6-W2 T5-v2
rsyp  (BLACK) (RED) oz (YELLOW) CHECK VALVE OR
(YELLOW) CHECK VALVE OR PIPE PLUG ON RIGHT
PIPE PLUG ON RIGHT Ta-U2 SIDE FACING MOTOR
SIDE FACING MOTOR (BLACK) SHAFT

SHAFT,

/

LINE CONNECTIONS - SIX LEAD MOTORS

CONNECTIONFORACROSS-THE-LINESTART- | WYE DELTA STARTERS CONNECT THE
ING, RUNNING, AND ANY REDUCED VOLT- | MOTOR AS SHOWN BELOW DURING START
AGE STARTING EXCEPT WYE-DELTA TYPE | ING, THEN CHANGE TO THE RUNNING
STARTERS CONNECTION SHOWN AT THE LEFT
THREE PHASE LINES THREE PHASE LINES
[ | ‘L2 L3 Lt L2 L3
- s it o 0
I |
(YELLOW) L -— —
T1-U1
(BLACK) T1 T6 T2 T4 T3 75 T1 T2 T3 T4 715 76
;g{\;w vl w2 vi U2 wi vz ulr vl w1 u2 vz w2
(RED)
SIX MOTOR LEADRS SIX MOTOR LEADS

EACH MOTOR LEAD IS NUMBERED WITH TWO MARKERS ONE NEAR EACH END.

LEADS LOCATED HERE ONLY
TO REVERSE ROTATION. INTERCHANGE ANY TWO LINE CONNECTIONS

FOR 3 LEAD (DOL) MOTORS

YELLOW,
( LowW) T1-U1

ACK
T3W1 (BLACK)
(RED)

LEADS LOCATED HERE ONLY
FOR 3 LEAD (DOL) MOTORS
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Three Phase Power Unbalance

A full three phase supply is recommended for all three phase
motors, consisting of three individual transformers or one three
phase transformer. So-called “open” delta or wye connections
using only two transformers can be used, but are more likely to
cause problems, such as poor performance overload tripping or
early motor failure due to current unbalance.

Transformer ratings should be no smaller than listed in Table 2
on page 3 for supply power to the motor alone.

Phase designation of leads for CCW rotation
viewing shaft end. )
To reverse rotation, interchange any two leads.

Phase 1 or “A” — Black Motor Lead or T1
Phase 2 or “B” — Yellow Motor Lead or T2
Phase 3 or “C” — Red Motor Lead or T3

NOTICE: Phase 1, 2 and 3 may not be L1, L2 and L3.

Checking and correcting rotation and current unbalance

1. Establish correct motor rotation by running in both direc-
tions. Change rotation by exchanging any two of the three motor
leads. The rotation that gives the most water flow is always the
correct rotation.

2. After correct rotation has been established, check the current
in each of the three motor leads and calculate the current
unbalance as explained in 3 below.

If the current unbalance is 2% or less, leave the leads as
connected.

If the current unbalance is more than 2%, current readings
should be checked on each leg using each of the three possible
hook-ups. Roll the motor leads across the starter in the same
direction to prevent motor reversal.

3. To calculate percent of current unbalance:

A. Add the three line amp values together.

B. Divide the sum by three, yielding average current.

C. Pick the amp value which is furthest from the average
current (either high or low).

D. Determine the difference between this amp value (furthest
from average) and the average.

E. Divide the difference by the average.
Multipy the result by 100 to determine percent of
unbalance.

4. Current unbalance should not exceed 5% at service factor
load or 10% at rated input load. If the unbalance cannot be
corrected by rolling leads, the source of the unbalance must be
located and corrected. If, on the three possible hookups, the leg
farthest from the average stays on the same power lead, most of
the unbalance is coming from the power source. However, if the
reading farthest from average moves with the same motor lead,
the primary source of unbalance is on the “motor side” of the
starter. In this instance, consider a damaged cable, leaking splice,
poor connection, or faulty motor winding.

Hookup 1 Hookup 2 Hookup 3
L1 L2 L3 L1 L2 L3 L1 L2 L3
s 111 111 111
TOTTT OITT IT77
™ T2 T3 T1 T2 T3 T1 T2 T3

Motor
Leads R B Y Y R B B Y R
T3 T1 T2 T2 T3 T1 T T2 T3

Example:

T3-R = 51 amps
T1-B = 46 amps

T2-Y = 50 amps
T3-R = 48 amps

T1-B = 50 amps
T2-Y = 49 amps

T2-Y = 53amps T1-B =52 amps T3-R =51 amps
Total = 150 amps Total = 150 amps  Total = 150 amps
+ 3= 50 amps + 3 =50 amps + 3 =50 amps
— 46 = 4 amps — 48 =2 amps —49=1 amps

4 +50=.080r8% 2+ 50=.04o0r4%

/

Open Delta

1+50=.02o0r2%

Full Three
Phase

FIG 12
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Phase Converters

THE WARRANTY ON ALL FRANKLIN THREE PHASE
SUBMERSIBLE MOTORS IS VOID IF OPERATED FROM
SINGLE PHASE POWER THROUGH A PHASE CON-
VERTER UNLESS APPROVAL OF THE SYSTEM (IN
WRITING) HAS BEEN OBTAINED FROM THE FRANKLIN
ELECTRIC FIELD SERVICE DEPARTMENT.

There are a number of types of phase converters available. Each
is intended to allow the use of a three phase motor on a single
phase power line. Some of these designs present problems which
can lead to motor failure.

Phase converters, with the exception of solid state models,
create a “manufactured voltage” leg by the use of
capacitors,winding taps or adjustable relays. In all of these
arrangements, the voltage balance is critical to the current
balance. Some phase converters may be well balanced at one
point on the system operating curve. Submersible pumping
systems often operate at differing points on the curve as water
levels and operating pressures fluctuate. Other converters may be
well balanced at varying loads, but their output may vary widely
with fluctuations in the input voltage.

The following guidelines have been established for submersible
installations to be warrantable when used with a phase converter.

1. Limit pump loading to rated horsepower. Do not load into
motor service factor.

2. Maintain at least three feet per second motor cooling. Use a
flow sleeve when necessary.

3. Use time delay fuses or circuit breakers in pump panel.
Standard fuses or circuit breakers do not provide secondary motor
protection.

4. Subtrol Plus may be used on electro mechanical type phase
converters, however special connections are required. Consult
Subtrol Plus Manual for connections of receiver and lightning
arrestor.

5. Subtrol Plus will not work with electronic solid state phase
converters.

6. Current unbalance must not exceed 10% under varying load
conditions.

7. Report system parameters on Form 2207, Submersible Motor
Installation Record. Send to:

Franklin Electric

400 E. Spring Street

Bluffton, IN 46714

Attention: Field Service Department

Upon receipt and analysis of the data and installation details supplied on
Form No. 2207, Franklin engineers will advise by letter if the installation will be
covered by Franklin's warranty.

Reduced Voltage Starters

All Franklin three phase submersible motors are suitable for full voltage
starting. Under this condition the motor speed goes from zero to full speed
within one half second or less. The load current goes from zero to locked
rotor amps, about 5 to 7 times running amps, and drops to running amps
at full speed. This may dim lights, cause momentary voltage dips to other
electrical equipment and shock load power distribution transformers.

Power companies often require soft starters or limit motor K VA load
that may be started “directly on line”. There are also times when it may be
desirable to reduce motor starting torque. This lessens the stress on shafts,
couplings, and castings as well as the supporting discharge piping. A
“strong” voltage supply and very little cable voltage drop produces high
starting torque. In otherwords, this is an installation that is electrically and
mechanically “stiff”. Reduced voltage starters are often used to reduce
starting KVA or torque, and sometimes to slow the immedate acceleration
of the water on start up to control upthrust and waterhammer.

With maximum recommended cable length where there is a
5% voltage drop in the cable, there will be about 20% reduced starting
current and about 36% reduced starting torque compared to having rated
voltage at the motor. On some installations this may be enough reduction
in starting current so that reduced voltage starters may not be required.

Standard 3 @ motors have three line leads so only resistance, autotrans-
formers, or solid state reduced voltage starters may be used. The
autotransformer type is preferred over resistance and solid state types
because it draws lower line current for the same starting torque. Wye-
Delta starters are used with six lead Wye-Delta motors. All Franklin 6”
and 8" three phase motors are available in six lead Wye-Delta construc-
tion. Consult the factory for details and availability. Part winding starters
are not usable with Franklin Electric submersible motors.

When reduced voltage starters are used it is recommended the motor be
supplied with at least 55% of rated voltage to ensure adequate starting
torque.

Most autotransformer starters have 65% and 85% taps. Setting the taps
on these starters depends on the percentage of the maximum allowable
cable length used in the system. If the cable length is less than 50% of the
maximum allowable, either the 65% or 80% taps may be used. When the
cable length is more than 50% of the allowable, the 80% tap should be
used.

Solid state reduced voltage starters may be used with submersibles, but
may not be usable with Subtrol-Plus. Consult the factory.

Both electromechanical and solid state starters have adjustable
time delays for starting. Typically they are preset at 30 seconds. They
must be set so the motor is at full voltage within two to three seconds
maximum to prevent overload trip and unnecessary motor heating.

Open transition starters, which momentarily interrupt power during the
starting cycle, are not recommended. Should the motor/pump rotating
parts be passing through their critical speed, as low voltage is removed
and high voltage applied, the resulting stresses can break shafts and
couplings. Only closed transition starters which have no interruption of
power during the starting cycle should be used.

£y
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Variable Speed Submersible
Pump Operation, Inverter Drives

Franklin three phase submersible motors are operable from
variable frequency inverter drives when applied within guidelines
specified below. These guidelines are based on present Franklin
information for inverter drives, lab tests and actual installations,
and must be followed for warranty to apply to inverter drive
installations.

1. Variable speed drives should be variable frequency, constant
volts per Hertz type, and may have sine wave, pulse width
modulated (PWM) or six-step waveshape. The base voltage
should be name plate voltage and frequency of the motor.

2. Overcurrent protection in the inverter or separately furnished
must trip within 10 seconds at 5 times motor maximum name-
plate amps in any line, and ultimately trip within 115% of motor
maximum nameplate amps in any line.

3. Any application below 30 Hertz or above 80 Hertz must be
specifically approved by Franklin Engineering. Operation at
lower frequency can cause motor bearing failure, and at higher
frequency can raise internal hydraulic losses to an unacceptable
level. If startup or shutdown frequency is ramped, the time that
power is below 30 Hertz should not exceed 1 second.

4. Pump load must be selected so motor maximum nameplate
amps are not exceeded under all running conditions.

5. Franklin-specified water temperature and flow past the motor
must be maintained at speeds which load the motor up to
maximum nameplate amps. At reduced speeds and loading,
cooling flow must be adequate to maintain equivalent motor
temperature.

6. Variable speed drive electronic circuits plus the inductance of
the motor generally create significant levels of voltage spikes on
the motor supply lines. For normal motor life expectancy, the
maximum amplitude of these repetitive spikes measured from
zero should not exceed 1500 volts.

7. Franklin Subtrol protection systems are not usable on inverter
driven installations, because the non-sinusolidal waveshape from
the inverter prevents proper Subtrol operation. The waveshape
also reduces motor efficiency, typically about two percentage

points.

8. To confirm whether an installation or system design is
acceptable and warrantable, full details should be submitted to
Franklin on Form 2207 along with inverter specifications.

Send to:

Franklin Electric

400 E. Spring Street, Bluffton, IN 46714
Attention: Field Service Department

Upon receipt and analysis of the data and installation details supplied on
Form No. 2207, Franklin engineers will advise by letter if the installation will be
covered by Franklin's warranty.

Submersible Motors-Inline
Booster Systems

Franklin submersible motors are acceptable for booster pump (canned)
applications provided the following conditions are taken into consider-
ation in the system design.

1. HORIZONTAL OPERATION: Horizontal operation is
acceptable as long as the pump transmits thrust to the motor and the
entire assembly is supported sufficiently to prevent binding stresses.

2. The motor support assembly must not restrict the flow of cooling
water around the full diameter of the motor. The motor supports must be
on the motor endbell castings, and not on the stator shell.

3. CONTROLS: Franklin Subtrol-Plus is strongly recommended for
all large submersibles. If Subtrol is not employed, properly sized
ambient compensated quick-trip overloads must be utilized. In addition,
a surge arrestor should be installed on all systems and properly
grounded.

4. WIRING: Franklin lead assemblies are sized for submerged
operation and may not be adequate for use in open air. Any wiring not
submerged must comply with Franklin’s cable charts.

5. WATER TEMPERATURE: The temperature of the water should
be monitored at the inlet to each booster. When temperatures exceed
86°F (30°C), motor derating is required.

6. INLET PRESSURE: The inlet pressure on each booster should be
monitored and not be allowed below the pump’s specified Net Positive
Suction Head Requirement (NPSHR). If NPSHR is unknown, at least 20
P.S.I. should be maintained at all times.

7. DISCHARGE FLOW: The flow rate for each pump should be
monitored and never be allowed to drop below the minimum required to
maintain cooling flow velocities. Pressure relieving valves should be
employed to prevent running the pump at shut-off.

8. DISCHARGE PRESSURE: The discharge pressure should be
great enough to prevent upthrust.

9. CAN FLOODING: An air bleeder valve must be employed on
the booster can so total flooding may be accomplished prior to booster
start-up.

IMPORTANT NOTES:

1. HIGH PRESSURE TEST: Motors intended for booster applica-
tions where the pressure exceeds 500 P.S.I. must be special ordered from
the factory.

2. STARTING: Reduced voltage starting may be employed. This will
reduce upthrust on start, starting current and mechanical stresses created
by the motor’s high starting torque. Reduced voltage starters, if used
should accelerate the motor to full speed within two seconds. NOTE:
Solid state reduced voltage starters are not compatible with Subtrol-Plus.

3. DOCUMENTATION: Form 3655, Submersible Booster
Installation Record, must be completed for all Franklin submersible
motor applied with inline booster pumps.

Send to:

Franklin Electric

400 E. Spring Street, Bluffton, IN 46714

Attn: Field Service Dept.

Upon receipt and analysis of the data and installation details supplied on Form No. 3655,
Franklin engineers will advise by letter if the installation will be covered by Franklin’s warranty.
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4" Super Stainless

Dimensions Availability

14 TEETH

2-Wire, Split Phase, 60 HZ, 3450 RPM

3-Wire, Capacitor Start, 60 Hz, 3450 RPM

e | el “L” Dimension Shipping Weight * Capacitor Run “L” Dimension Shipping Weight
_L'_ hp kw volts in lbs hp kw volts in Ibs
1/3 .25 115 8.78 16 1/3 .25 115 8.78 16
1/3 .25 230 8.78 16 1/3 2D 230 8.78 16
I 1 1/2 .37 115 9.53 18 1/2 B 74 115 9.53 18
B08S HEIGHT | 1/2 37 230 9.53 18 1/2 37 230 9.53 18
3/4 .55 230 10.66 21 3/4 55 230 10.66 21
1 I <] 230 11.75 24 1 ;-] 230 o 45 24
11/2 1.1 230 15.12 32 1 1/2* 1.1 230 13.62 29
2" 1.5 230 15.12 32
Three Phase
v 1/2 37 ALL 9.53 18
o— oo —of 3/4 D ALL 10.66 21
| 1 .75 ALL 11.75 24
112 1.1 ALL 11.75 24
. : 2 1.5 ALL 13.62 29
. 4" High Thrust ...
Dimensions oy -
50 MIN MAX 1408
FULL SPLINE 1_
w . m il Availability
i - I ¥ Single Phase capacitor start, capacitor run
BETITRE ] f “L” Dimension  Shipping Weight
| 130 + 005 hp kw in Ibs
pEes 3 2.2 23.62 52
5 3.7 29.62 69
Three Phase
3 2.2 20.62 43
L 5 3.7 23.62 53
71/2 55  29.62 69
10 7.5 43.89 130
n n
Super - 6 Super - 8
Dimensions Availability Dimensions Availability
IS TEETH Single Phase Capacitor start, capacitor run 8-Inch Pump Flange (5'inCh rabbet)
¥ ;v%%%: — . s “L” Dimension Shipping Weight
=+ “L” Dimension  Shipping Weight , ... | = hp kw in lbs  Type
RN 1 o i Ibs sz 57 m T ;gl 40 30 3579 310 2
Coig Tlm T 5 3.7 25.44 105 "%“ = 1 240 50 37 38.79 340 2
= 71/2 5.5 28.00 120 ( L 60 45 41.79 375 2
10 7.5 30.56 135 fT 75 55 4741 450 2.1
| 15 11 3313 146 275 100 75 5491 520 2.1
o oecl t| 125 90 6878 719 1
s Three Phase \ 150 110 77.78 815 1
T v EREREE
71/2 5.5 24.19 95 L - >
' 10 75 25.44 105 i
5 38§0IA —amd 15 11 28.00 120 B iy © ,
20 15 30.56 135 I 1 Type 2
| \ 25 18 3313 148 e
‘ 30 22 3569 162 :u m Q_J '
40 30 40.81 195
50 37 57.83 310 B
60 45 63.83 340




Submersible Pump Installation Check List

This check list is intended to help in making reliable submersible pump installations. Other data for specific pumps may be needed.

1. Motor Inspection
A, Verify that the model, HP or KW, voltage, phase
and hertz on the motor nameplate match the
installation requirements. Consider any special
corrosion resistance required.

B. Check that the motor lead assembly is tight in the
motor and that the motor and lead are not damaged.

C. Test insulation resistance using a 500 or 1000 volt
DC megohmmeter, from each lead wire to the
motor frame. Resistance should be at least
20 megohms, motor only, no cable.

D. Keep a record of motor model number, HP or KW,
voltage, date code and serial number.

2. Pump Inspection

A. Check that the pump rating matches the motor, and
that it is not damaged.

____ B. Verify that the pump shaft turns freely.

3. Pump/Motor Assembly
____ A. If not yet assembled, check that pump and motor

mounting faces are free from dirt and uneven paint
thickness.

B. Assemble the pump and motor together so their
mounting faces are in contact, then tighten
assembly bolts or nuts evenly to manufacturer
specifications. If it is visible, check that the pump
shaft is raised slightly by assembly to the motor,
confirming impeller running clearance.

D. Assemble the pump lead guard over the motor
leads. Do not cut or pinch lead wire during
assembly or handling of the pump during
installation.

4. Power Supply and Controls
__ A. Verify that the power supply voltage, hertz, and
KVA capacity match motor requirements.

B. Use a matching control box with each single phase

three wire motor.

__ C. Check that the electrical installation and controls
meet all safety regulations and match the motor
requirements, including fuse or circuit breaker size
and motor overload protection. Connect all metal
plumbing and electrical enclosures to the power
supply ground to prevent shock hazard. Comply
with National and local codes.

5. Lightning and Surge Protection
__ A. Use properly rated surge (lightning) arrestors on all
submersible pump installations unless the installa-
tion is operated directly from an individual gen-
erator and/or is not exposed to surges. Motors SHP
and smaller which are marked “Equipped with
Lightning Arrestors™ contain internal arrestors.

Form No. 3656 3/93

C. If accessible, check that the pump shaft turns freely.

B. Ground all above ground arrestors with copper wire

directly to the motor frame, or to metal drop pipe or
casing which reaches below the well pumping
level. Connecting to a ground rod does not provide
good surge protection.

6. Electrical Cable

A. Use cable suitable for use in water, sized to carry

the motor current without overheating in water and
in air, and complying with local regulations. To
maintain adequate voltage at the motor, use lengths
no longer than specified in the motor
manufacturer’s cable charts.

. Include a ground wire to the pump if required by

codes or surge protection, connected to the power
supply ground. Always ground any pump operated
outside a drilled well.

7. Well Conditions

A. For adequate cooling, motors must have at least the

water flow shown on its nameplate. If well
conditions and construction do not assure this much
water flow will always come from below the motor,
use a flow sleeve as shown in the Application,
Installation & Maintenance Manual

. If water temperature exceeds 30 degrees C (86 °F),

reduce the motor loading or increase the flow rate
to prevent overheating, as specified in the Applica-
tion, Installation & Maintenance Manual.

8. Pump/Motor Installation

A. Splice motor leads to supply cable using electrical

grade solder or compression connectors, and
carefully insulate each splice with watertight tape
or adhesive-lined shrink tubing, as shown in motor
or pump installation data.

. Support the cable to the delivery pipe every 10 feet

(3 meters) with straps or tape strong enough to
prevent sagging. Use pads between cable and any
metal straps.

. A check valve in the delivery pipe is recommended,

even though a pump may be reliable without one.
More than one check valve may be required,
depending on valve rating and pump setting. Install
the lowest check valve below the lowest pumping
level of the well, to avoid hydraulic shocks which
may damage pipes, valve or motor.

. Assemble all pipe joints as tightly as practical, to

prevent unscrewing from motor torque.
Recommended torque is at least 10 pound feet per
HP (2 meter-KG per KW).

. Set the pump far enough below the lowest pumping

level to assure the pump inlet will always have at
least the Net Positive Suction Head (NPSH)
specified by the pump manufacturer, but at least 10
feet (3 meters) from the bottom of the well to allow
for sediment build up.




Submersible Pump Installation Check List

__ F. Check insulation resistance from dry motor cable
ends to ground as the pump is installed, using a 500
or 1000 volt DC megohmmeter. Resistance may
drop gradually as more cable enters the water, but
any sudden drop indicates possible cable, splice or
motor lead damage. Resistance should meet motor
manufacturer data.

9. After Installation
_A. Check all electrical and water line connections

and parts before starting the pump. Make sure
water \ delivery will not wet any electrical parts,
and recheck that overload protection in three
phase controls meets requirements.

B. Start the pump and check motor amps and pump
delivery. If normal, continue to run the pump until
delivery is clear. If three phase pump delivery is
low, it may be running backward because phase
sequence is reversed. Rotation may be reversed
(with power off) by interchanging any two motor
lead connections to the power supply.

C. Connect three phase motors for current balance
within 5% of average, using motor manufacturer
instructions. Unbalance over 5% will cause higher
motor temperatures and may cause overload trip,
vibration, and reduced life.

D. Make sure that starting, running and stopping cause
no significant vibration or hydraulic shocks.

E. After at least 15 minutes running, verify that pump
output, electrical input, pumping level, and other
characteristics are stable and as specified.

Date Filled In By
10. Installation Data

Well Identification

Check By

Date

Notes




Submersible Motor Installation Record

RMA No.
INSTALLER’S NAME OWNER'’S NAME
ADDRESS ADDRESS
CITY STATE ZIP CITY STATE ZIP
PHONE ( ) FAX ( ) PHONE ( ) FAX ( )
CONTACT NAME CONTACT NAME
WELL NAME/ID DATE INSTALLED
WATER TEMPERATURE °F/C (CIRCLE F OR C AS APPRORIATE)
MOTOR:
Motor No. Date Code HP Voltage Phase
PUMP:
Manufacturer Model No. Curve No. Rating: GPM@___ ft. TDH
NPSH Required: ft. NPSH Available: ft. Actual Pump Delivery GPM@ PSI
Operating Cycle: ON Min/Hr.) _______ OFF (Min./Hr.) (Circle Min. or Hr. as appropriate)
YOUR NAME DATE / /
WELL DATA:
Total Dynamic Head ft. TOP PLUMBING:
Casing Diameter_______in. Please sketch the plumbing after the well head (check
Drop Pipe Diameter. in. valves, throttling valves, pressure tank, etc.) and indicate the
Static Water Level ft. setting of each device.

Drawdown (pumping) Water Level ft.

Checkvalves at & &
& ft.
O Solid Q Drilled

Pump Inlet Setting ft.
Flow Sleeve: No Yes, Dia. in.

Casing Depth ft.
0 Well Screen Q Perforated Casing
From to ft. & to ft.

Well Depth ft.

Form No. 2207 1/97




Submersible Motor Installati

on Record

POWER SUPPLY:

Cable: Service Entrance to Control
Cable: Control to Motor ft.

Temperature Rating of Service Entrance to Control Cable: 0 60 °C Q 75°C 0 90°C

Temperature Rating of Control to Motor Cable: 1 60°C Q 75°C 0 90°C

SERVICE

ENTRANCE

moToR [[ilrump )

ft. AWG/MCM Q Copper or 1 Aluminum, Q Jacketed or O Individual Conductors
AWG/MCM Q Copper or U Aluminum, 0 Jacketed or ( Individual Conductors

Transformers: Control Panel:
KVA #l1 #2 #3 Panel Manufacturer:
Short Circuit Device: QO Circuit Breaker: Rating Setting
Intial Megs (motor & lead) T1 T2 T3 U Fuses: Rating Type
Final Megs (motor, lead & cable) T1 T2 T3 U Standard Q Delay
Starter Manufacturer: Starter Size_
Incoming Voltage: Type of Starter: QFull Voltage QO Autotransformer
No Load: LI1-L2 L2-13 LI-L3 Q Other: Full Voltage in ____sec.
Full Load: L1-L2 L2-L3 L1-L3 Heaters Mamsfacturer:
i Number Adjustable Set at: amps.
Hnting AMPS: Subtrol-Plus: 1 No O Yes: Registration No.
SEOLIEL'Z 11.41 53 13 If yes, Overload Set? 0 No O Yes Setat amps.
Underload Set? O No QO Yes Setat amps.
‘.%Unbalance Controls are Grounded to: O Well Head O Motor
Ground Wire Size: AWG/MCM
% Unbalance
HOOKUP 3:
Full Load: L1 L2 L3
9% Unbalance

Comments:




Submersible Motor Booster Installation Record

Date / / Filled In By RMA No.
Installation
Owner/User: Telephone ( )
Address: City State Zip
Installation Site, If Different:
Contact: Telephone ( )
System Application
System Manufactured By:
Model Serial No.
System Supplied By: City State Zip
Motor
Model No. Serial No. Date Code
Horsepower: Voltage: Single Phase Or Three Phase Dia: In.
Slinger Removed? Yes No Check Valve Plug Removed? Yes No
Pump
Manufacturer: Model Serial No.
Stages: Diameter Flow Rate Of GPM At TDH
Booster Case: Internal Diameter: Construction
Controls and Protective Devices
Subtrol? Yes No If Yes, Warranty Registration No.
If Yes, Overload Set? Yes No Set At
Underload Set? Yes No Set At

Reduced Voltage Starter? Yes No If Yes, Type

Mfr. Setting % Full Voltage In Seconds
Pump Panel? Yes No If Yes, Mfr. Size
Magnetic Starter/Contactor: Mfr. Model Size
Heaters: Mfr. No. If Adjustable; Set At
Fuses:  Mfr. Size Type
Lightning/Surge Arrestor:  Mfr. Model
Controls Are Grounded: to with No. Wire
Inlet Pressure Control: Yes No If Yes, Mfr. Model Setting PSI
Inlet Flow Control: Yes No If Yes, Mfr. Model GPM
Outlet Pressure Contol: Yes No If Yes, Mfr. Model PSI
QOutlet Flow Control: ~ Yes No If Yes, Mfr. Model GPM
Water Temperature Control: Yes No If Yes, Mftr. Model

Set At °F Or ______ °C Located

Form No. 3655 (3/93)




Submersible Motor Booster Installation Record

Insulation Check (Motor Lead to Ground)

Initial Megs: Motor & Lead Only Black Yellow Red
Installed Megs: Motor, Lead, & Cable Black Yellow Red
Voltage To Motor

Non-Operating: B-Y Y-R R-B

At Rated Flow of GPM B-Y Y-R R-B

At Open Flow GPM B-Y Y-R R-B
Amps To Motor

At Rated Flow Of GPM Black Yellow Red
At Open Flow GPM Black Yellow Red
At Shut Off* Black Yellow Red
*Do NOT Run at Shut Off more Than Two (2) minutes.

Inlet Pressure: PSI Outlet Pressure: Water Temp:

‘FOr

§ &

Warranty On Three Phase Submersible Motors Is Void Unless Subtrol Or Proper Quick Trip Ambient Compensated Protection Is Used

On All Three (3) Motor Lines.

If you have any Questions or Problems, Call The Franklin Electric Toll Free Hot Line: 1-800-348-2420

Comments:

Please Sketch The System
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Submersible Leads And Cables

Occasionally we are asked why motor leads furnished with or for

selection charts.

The leads are considered part of the motor and actually are a
connection between the larger supply wire and much smaller wire
generally found inside the motor. In addition, their length is so short
that there is virtually no voltage drop across the lead.

The most important reason is that the lead assemblies are intended to

in air. Operating in water cools cable to a small fraction of its tempera-
ture operating in air, permitting standardization to relatively small lead
sizes on wide ranges of motor ratings. This minimizes the number of
different replacement leads required and allows for smaller pump cable
guards, which results in more well clearance.

Cable temperature rise tests which support this information are part
of the approval process at both U.L. and CSA.

This information brings up one very important reminder: The lead
assembly on most submersible motors is suitable only for use in water
and may overheat and cause failure if operated in air. Any portion of
the cable/lead combination which is to operate in air must comply with
the cable charts.

Splicing Submersible Cables

When the drop cable must be spliced or connected to the motor
leads, it is necessary that the splice be water tight. This splice can
be made with commercially available potting or heat shrink
splicing kits or by careful tape splicing.

Tape splicing should use the following procedure.

A) Strip individual conductor of insulation only as far as
necessary to provide room for a stake type connector.
Tubular connectors of the staked type are preferred. If
connector O.D. is not as large as cable insulation, build-up
with rubber electrical tape.

B) Tape individual joints with rubber electrical tape, using two
layers; the first extending two inches beyond each end of the
conductor insulation end, the second layer two inches
beyond the ends of the first layer. Wrap tightly, eliminating
air spaces as much as possible.

C) Tape over the rubber electrical tape with #33 Scotch
electrical tape, (Minnesota Mining Co.) or equivalent, using
two layers as in step “B” and making each layer overlap the
end of the preceding layer by at least two inches.

In the case of a cable with three conductors encased in a single
outer shealth, tape individual conductors as described, staggering
joints.

Total thickness of tape should be no less than the thickness of
the conductor insulation.

Franklin submersible motors are smaller than allowed in Franklin's cable

operate under water, while at least part of the supply cable must operate

STAKED CONNECTOR

RUBBER TAPE

- |
T T | (TN T e

FIG 1 3 \ PVC ELECTRICAL TAPE

Tightening Motor Lead
Connector Jam Nut

4" Motors-15 to 20 Lb. Ft. (2.1 to 2.8 Meter-KG)
1 3/16", 1 1/4" Jam Nut-60 to 70 Lb. Ft. (8.3 to 9.7 Meter-KG)
1 5/8" Jam Nut-120 to 150 Lb. Ft. (16.6 to 20.7 Meter-KG)

A motor lead assembly should not be reused. A new lead
assembly should be used whenever one is removed from the
motor, because rubber set and possible damage from the removal
may prevent proper resealing of the old lead.

All motors returned for warranty consideration

must have the motor lead returned with the motor.

Pump to Motor Coupling

Assemble coupling with non-toxic FDA approved waterproof
grease such as Mobil FM102, Texaco CYGNUS2661, or
approved equivalent. Besides prolonging spline life of motor and
coupling, it prevents abrasives from entering the spline area.

Shaft Height and Free End Play

Table 18
| | Free End Play
Nominal | Dimension | T
Motor Shaft Height : Shaft Height ‘ Min. | Max.
4" Super Stainless [RRIZS 1.508" | 910" |.045"
1.498"
4" High Thrust 11/2" 1.508" | 510" |.045"
ig rus T 498" 010" |.045
27/8" 2.875" | 030" |.050"
2.869"
8" Type 1 4" 4.000" |.008"|.020"
& 3.990"
8" Type 2 4" 4.000" | .035"|.060"
s 3.990"
8" Type 2.1 4" 4.000" |.030"|.080"
3.990"

1 Inch = 25.4 Millimeter

If the shaft height measured from the pump mounting surface of
a motor is low and/or end play exceeds the limit, the motor thrust
bearing is possibly damaged, and should be replaced.
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System Trouble Shooting

Motor Does Not Start

Cause of Trouble

Checking Procedure

Correction Action

A. No power or incorrect voltage

Using voltmeter check the line terminals
Voltage must be + 10% of rated voltage.

Contact power company if voltage is
incorrect.

B. Fuses blown or circuit
breakers tripped

Check fuses for recommended size and
check for loose, dirty or corroded
connections in fuse receptacle. Check for
tripped circuit breaker.

Replace with proper fuse or reset circuit
breaker.

C. Defective pressure switch.

Check voltage at contact points. Improper
contact of switch points can cause voltage
less than line voltage.

Replace pressure switch or clean
points.

D. Control box malfunction.

For detailed procedure, see page 29,
30 & 31.

Repair or replace.

E. Defective wiring.

Check for loose or corroded connections
Check motor lead terminals with voltmeter
for power.

Correct faulty wiring or connections

F. Bound pump.

Locked rotor conditions can result from
misalignment between pump and motor
or a sand bound pump. Amp readings
3 to 6 times higher than normal will be
indicated.

If pump will not start with several trials
it must be pulled and the cause
corrected. New installations should
always be run without turning off until
water clears.

G. Defective cable or motor.

For detailed procedure, see pages 26,
27 & 28.

Repair or replace.

Motor Starts Too Often

A. Pressure switch.

Check setting on pressure switch and
examine for defects.

Reset limit or replace switch.

B. Check valve, stuck open.

Damaged or defective check valve will
not hold pressure.

Replace if defective.

C. Waterlogged tank, (air supply)

Check air charging system for
proper operation.

Clean or replace.

D. Leak in system.

Check system for leaks.

Replace damaged pipes or repair leaks.




Maintenance — All Motors 25

System Trouble Shooting

Motor Runs Continuously

Cause of Trouble Checking Procedure Correction Action

A. Pressure switch. Switch contacts may be “welded” in closed| Clean contacts replace switch, or
position. Pressure switch may be set readjust setting.
too high.

B. Low level well. Pump may exceed well capacity. Shut off | Throttle pump output or reset pump to
pump, wait for well to recover. Check lower level. Do not lower if sand may
static and drawdown level from well head. | clog pump.

C. Leak in system. Check system for leaks. Replace damaged pipes or repair leaks.

D. Worn pump. Symptoms of worn pump are similar to Pull pump and replace worn impellers,

those of drop pipe leak or low water level casing or other close fitting parts.
in well. Reduce pressure switch setting, if
pump shuts off worn parts may be at fault.
Sand is usually present in tank.

E. Loose or broken motor shaft. No or little water will be delivered if Check for damaged shafts if coupling is
coupling between motor and pump shaft is| loose and replace worn or defective
loose or if a jammed pump has caused the| units.

motor shaft to shear off.

F. Pump screen blocked. Restricted flow may indicate a clogged Clean screen and reset at less depth. It
intake screen on pump. Pump may be may be necessary to clean well.
installed in mud or sand.

G. Check valve stuck closed. No water will be delivered if check valve Replace if defective.
is in closed position.

H. Control box malfunction. See page 29, 30 & 31 for single phase. Repair or replace.

Motor Runs But Overload Protector Trips

A. Incorrect voltage Using voltmeter, check the line terminals. | Contact power company if voltage is
Voltage must be within £ 10% of rated incorrect.
voltage.

B. Overheated protectors. Direct sunlight or other heat source can Shade box, provide ventilation or move

make control box hot causing protectors box away from heat source.
to trip. The box must not be hot to touch.

C. Defective control box. For detailed procedures, see pages Repair or replace.
29, 30 & 31.
D. Defective motor or cable. For detailed procedures, see pages Repair or replace.
26, 27 & 28.
E. Worn pump or motor. Check running current, Replace pump and/or motor.

See pages 11, 14 & 15.
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Table 19 Preliminary Tests - All Sizes-Single & Three Phase

What Is to Be Done I The Results

Measure resistance Ohms will be per Table 20
from any cable to
ground. (Insulation
resistance)

What It Means

1. If the ohm value is normal, the motor windings are not
grounded and the cable insulation is not damaged.

2. If the ohm value is below normal, either the windings
are grounded or the cable insulation is damaged.
Check the cable at the well seal as the insulation is
sometimes damaged by being pinched.

Measure winding resistance|] Ohms will be per Tables
(Resistance between leads) | 8, 12 & 13.

1. If all ohm values are normal, the motor windings are
neither shorted nor open, and the cable colors are
correct.

2. If any one ohm value is less than normal, the motor is
shorted.

3. If any one ohm value is greater than normal, the
winding or the cable is open, or there is a poor cable
joint or connection.

4. If some ohm values are greater than normal and some
less on single phase motors, the leads are mixed. See
page 28 to verify cable colors.

How to Measure Insulation Resistance.

1. Set the scale lever to R x 100K and set the ohmmeter on zero.

Open master breaker and disconnect all leads from control
box or pressure switch (Q-D type control, remove lid) to
avoid damage to meter or electric shock hazard. Connect one
ohmmeter lead to any one of the motor leads and the other
lead to the metal drop pipe. If the drop pipe is plastic, connect
the ohmmeter lead to ground.

IEERE

RED
veciow?
L.z CONNECT
o 15 Ground
,MJ |M,
o YELLOW,
smvn.v[ L RED, ]P,]a,,
D,
L =
FIG 14 2 O
SET AT A TaoK %.m

ATTACH THIS LEAD
WELL CASING
DISCHARGE PIPE

How to Measure Winding Resistance.

1. Set the scale lever to R x 1 for values under 10 ohms. For
values over 10 ohms, set the scale lever to R x10. Zero
balance the ohmmeter.

2. CAUTION

Open master breaker and disconnect all leads from control
box or pressure switch (Q-D type control, remove lid) to
avoid damage to meter or electric shock hazard.

SEEEE

lLAC;
_G“_';U@J ’_-wi,
powen | <4 YELLOW, o
suPPLY | _La RED_ ? pump
INI
POWER MUST
BE SHUT OFF &Th
FIG 15 C 2 O Q|
SETATAYT | R
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Insulation Resistance Readings

Table 20 Normal Ohm and Megohm Values Between All Leads and Ground

Insulation resistance varies very little with rating. Motors of all HP, voltage, and phase rating have similar values of insulation

resistance.

Condition of Motor and Leads

A new motor (without drop cable).

A used motor which can be reinstalled in the well

MOTOR IN WELL. Ohm readings are for drop cable plus motor.
A new motor in the well.

A motor in the well in reasonably good condition.

A motor which may have been damaged by lightning or with
damaged leads. Do not pull the pump for this reason.

A motor which definitely has been damaged or with damaged
cable. The pump should be pulled and repairs made to the
cable or the motor replaced. The motor will not fail for this
reason alone, but it will probably not operate for long.

A motor which has failed or with completely destroyed cable
insulation. The pump must be pulled and the cable repaired or
the motor replaced.

OHM Value

20,000,000 (or more)

10,000,000 (or more)

2,000,000 (or more)
500,000 - 2,000,000

20,000 - 500,000

10,000 - 20,000

less than 10,000

MEGOHM Value

20.0 (or more)

10.0 (or more)

2.0 (or more)
0.5-2.0

0.02-0.5

0.01 - 0.02

0-0.01

Resistance of Drop Cable (Ohms)

The values below are for copper conductors. If aluminum
conductor drop cable is used, the resistance will be higher for
each foot of cable of the same size. To determine the actual

FEET
OF MEr
CABLE -
1500
- T |
PR
< i)
1250 =y =]
J
Y
oy
1000
] ol
y 2
Vi ‘,,o 7
750 HHH 7
J v
o
500 i
J (13
4
250 - S
0
5 1.0 15 2.0 25 3.0 3.0 4.0

OHMS

FIG 16

resistance of aluminum drop cable, divide the ohm readings from
this chart by 0.61. This chart shows total resistance of cable from
control to motor and back.

Winding
Resistance
Measuring

When measured as shown
in FIG 15 page 26, motor
resistance should fall within
the values in Tables 8, 12 &
13. When measured through
the drop cable, the resistance
of the drop cable as deter-
mined from the chart at the
left, must be subtracted from
the ohmmeter reading to get
the winding resistance of the
motor.
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Meter Connections for Motor Testing
FIG 17

AMPROBE
SET ON
VOLTAGE SCALE

-«—— QD

CONTROL BOX
BASE

TO
PUMP
D,

To Check VOLTAGE To Check CURRENT (amps) &a \}

1. Turn power OFF 1. Turn power OFF (\., ;L: )

2. Remove QD cover to break all motor connections. 2.7 Connect test cord (No. 150961901) as shown.
L1 & L2 are still connected to the power supply. 3. Turn power ON.

3. Turn power ON. 4. Use hook-on type ammeter as shown.

4. Use voltmeter as shown.

(OENBUN (O Both voltage and current tests require live circuits with power ON.

Indentification Of Cables When Color Code Is Missing
(FOR SINGLE PHASE 3-WIRE UNITS ONLY)
If the colors on the individual drop cables cannot be found; that Example

is, if no colored threads are visible and no identifying ribs are Suppose that the chmmeter readings were;
present and the leads cannot be identified. Cable 1 to cable 2---6 ohms
) Cable 2 to cable 3---2 ohms
With an ohmmeter, measure; Cable 3 to cable 1--- 4 ohms
Cable 1 to cable 2
Cable 2 to cable 3 The lead not used in the highest reading (6 ohms) was
Cable 3 to cable 1 Cable 3---Yellow
Find the highest resistance reading. From the Yellow lead, the highest reading (4 ohms) was

) ) To Cable 1---Red
The lead not used in the highest reading is the yellow lead.
From the Yellow lead, the lowest reading (2 ohms) was
Use the yellow lead and each of the other two leads to get two To Cable 2—--Black
readings:
Highest is the Red lead
Lowest is the Black lead
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Single Phase Control Boxes

Checking and Repairing Procedures
(Power On)

CAUTION: Power must be on for these tests. Do not touch
any live parts.

A. General Procedures:
1. Establish line power.
2. Check no load voltage (pump not running).
3. Check load voltage (pump running).
4. Check current (amps) in all motor leads.

B. Use of Volt/Amp meter:
1. Meter such as Amprobe Model RS300 or equivalent
may be used.
2. Select scale for voltage or amps depending on tests.
3. When using amp scales, select highest scale to allow
for inrush current, then select for midrange reading.

C. Voltage Measurements:

Step 1, no load.

1. Measure voltage at L1 and L2 of pressure switch or
line contactor.

2. Voltage Reading: Should be + 10% of motor rating.

Step 2, load.

1. Measure voltage at load side of pressure switch or
line contactor with pump running.

2. Voltage Reading: Should remain the same except for
slight dip on starting.

D. Current (Amp) Measurements:

1. Measure current on all motor leads. Use 5 conductor
test cord for Q.D. control boxes.

2. Amp Reading: Current in Red lead should
momentarily be high, then drop within one second to
values on page 11. This verifies relay or solid state
relay operation. Current in Black and Yellow leads
should not exceed values on page 11.

E. Voltage Symptoms:
1. Excessive voltage drop on starting.
2. Causes: Loose connections, bad contacts or ground
faults, or inadequate power supply.

F. Current Symptoms:

1. Relay or switch failures will cause Red lead current
to remain high and overload tripping.

2. Open run capacitor(s) will cause amps to be higher
than normal in the Black and Yellow motor leads and
lower than normal or zero amps in the Red motor
lead.

3. Relay chatter is caused by low voltage or ground
faults.

4. A bound pump will cause locked rotor amps and
overloading tripping.

5. Low amps may be caused by pump running at
shutoff, worn pump or stripped splines.

6. Failed start capacitor or open switch/relay are
indicated if the red lead current is not momentarily
high at starting.

CAUTION:

The tests in this manual for components such as
capacitors, relays, and solid state switches should be
regarded as indicative and not as conclusive. For
example, a capacitor may test good (not open, not
shorted) but it may have lost some of it's capacitance
and may no longer be able to perform its function.

To verify proper operation of solid state switches or
relays, refer to operational test procedure described in
paragraph D-2.

29



30 Maintenance — Single Phase Motors

Single Phase Control Boxes

Checking and Repairing Procedures
(Power Off)

CAUTION: Turn power off at the power supply panel and
discharge capacitors before using ohmmeter.

A. General Procedures:
1. Disconnect line power.
2. Inspect for damaged or burned parts, loose
connections, etc.
3. Check against diagram in control box for
misconnections.
4. Check motor insulation and winding resistance.

B. Use of Ohmmeter:
1. Ohmmeter such as Simpson Model 372 or 260.
Triplet Model 630 or 666 may be used.
2. Whenever scales are changed, clip ohmmeter lead
together and “zero balance” meter.

C. Ground (Insulation Resistance) Test:

1. Ohmmeter Setting: Highest scale R x 10K, or R x 100K

2. Terminal Connections: One ohmmeter lead to
“Ground” terminal or Q.D. control box lid and touch
other lead to the other terminals on the terminal
board.

3. Ohmmeter Reading: Pointer should remain at
infinity (eo).

Additional Tests

Solid State Capacitor Run
(CRC) Control Box

A. Run Capacitor
1. Meter setting: R x 1,000
2. Connections: Red and Black leads
3. Correct meter reading:
Pointer should swing toward zero, then drift back to
infinity.

B. Inductance Coil
1. Meter setting: R x 1
2. Connections: Orange leads
3. Correct meter reading:
Less than 1 ohm.

C. Solid State Switch
Step 1 Triac Test
1. Meter setting: R x 1,000
2. Connections: R(Start) terminal and Orange lead on
start switch.
3. Correct meter reading:
Should be near infinity after swing.
Step 2, Coil Test
1. Meter setting: R x 1
2. Connections: Y(Common) and L2.
3. Correct meter reading:
Zero ohms.

Ohmmeter Tests
Quick Disconnect (QD)
Solid State Control Box

A. Start Capacitor
1. Meter Setting: R x 1,000.
2. Connections: Capacitor terminals.
3. Correct meter reading:
Pointer should swing toward Zero, then back to
infinity.

B. Solid State Switch

Step 1, Triac Test

1. Meter Setting: R x 1,000.

2. Connections: R(Start) terminal and orange lead on
start switch.

3. Correct meter reading:
Infinity for all models.

Step 2 Coil Test

1. Meter Setting: R x 1.

2. Connections: Y(Common) and L2.

3. Correct meter reading:
Zero ohms for all models.

C. Potential (Voltage) Relay

Step 1, Coil Test

1. Meter setting: R x 1,000.

2. Connections: #2 & #5.

3. Correct meter readings:
For 115 Volt Boxes
.7-1.8 (700 to 1,800 ohms).
For 230 Volt Boxes
4.5-7.0 (4,500 to 7,000 ohms).

Step 2, Contact Test

1. Meter setting: R x 1.

2. Connections: #1 & #2.

3. Correct meter reading:
Zero for all models.

D. Current Relay

Step 1, Coil Test.

1. Meter setting: R x 1.

2. Connections: #1 & #3.

3. Correct meter reading:
Less than 1 ohm for all models.

Step 2, Contact Test

1. Meter setting: R x 1,000.

2. Connections: #2 & #4.

3. Correct meter reading:
Infinity for all models.

E. Q.D. (Blue) Relay

Stepl. Triac Test

1. Meter setting: R x 1000.

2. Connections: Cap and B terminal.

3. Correct meter reading:
Infinity for all models.

Step 2, Coil Test

1. Meter Setting: R x 1.

2. Connections: L1 and B.

3. Correct meter reading:
Zero ohms for all models.
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Ohmmeter Tests

Integral Horsepower Control Box (Power Off)

A. OVERLOADS (Push Reset Buttons to make sure
contacts are closed.)
1. Meter Setting: R x 1.
2. Connections: Overload terminals.
3. Correct meter reading: Should not be more than 0.5
ohms.

B. CAPACITOR (Disconnect leads from one side of each
capacitor before checking.)

1. Meter Setting: R x 1,000.

2. Connections: Capacitor terminals.

3. Correct meter reading: Pointer should swing toward
zero, then drift back to infinity, except for
capacitors with resistors which will drift back to
15, 000 ohms.

C. RELAY COIL (Disconnect lead from Terminal #5)
1. Meter Setting: R x 1,000.
2. Connections: #2 & #5.
3. Correct meter readings: 4.5-7.0 (4,500 to
7,000 ohms) for all models.

Table 21 QD Control Box Parts

HP VOLTS

CONTROL BOX
MODEL NO.

(1)
SOLID STATE SW

OR
QD (BLUE) RELAY

START
CAPACITOR

' MFD

D. RELAY CONTACT (Disconnect lead from Terminal #1)

1. Meter Setting: R x 1.
2. Connections: #1 & #2.

3 Correct meter reading: Zero ohms for all models.

E. CONTACTOR COIL (Disconnect lead from one

side of coil)

1. Meter Setting: R x 100.
2. Connections: Coil terminals.
3. Correct meter reading: 180 to 1,400 ohms

F. CONTACTOR CONTACTS

1. Meter Setting: R X 1.

2. Connections: L1 & T1 or L2 & T2.
3. Manually close contacts.
4. Correct meter reading: Zero ohms.

‘ VOLTS RUN CAPACITOR

MFD

VOLTS ‘

2801024910 |152138905(5)| 275464125 | 159-191 | 115
115 5801024915 [223415905(5)| 275464125 159-191 115
5801034910 [152138901(5)| 275464126 4353 550
5801034915 [223415901(5)| 275464126 4353 520
115 | 2801044970 [152138906(5) | 275464201 | 250300 | 125
5801044975 [223415906(5) | 275464201 | 250300 | 125
5801054970 [152138902(5) | 275464705 5977 550
5801054915 [223415902(5)| 275464105 5971 550
2804055010 | 152138912 | 275470115 4352 550 | 155328101 | 15 | 370 | 155662901
5804055015 [223415912(6) | 275464105 59-71 220 | 155327107 | 15 | 370
2801074970 [152138903(5) | 275464118 86103 | 220
2801074915 [223415003(5) | 275464118 86103 | 220
5824075010 | 152138913 | 275470114 | 108-130 | 220 | 155327708 | 23 | 370 | 155662901
5824075015 [223415913(6)| 275464118 86-103 | 220 | 155327108 | 23 | 370
2ao | 2801084910 [152138904(5) | 275464113 | 105-126 | 220
2801084915 [223415904(5)| 275464113 | 105-126 | 220
5804085010 | 152138914 | 275470174 | 108-130 | 220 | 155327108 | 23 | 370 | 155662901
230 15854085015 [223415914(6)| 275470114 | 108-130 | 220 | 155327108 | 23 | 370

Footnotes:

(1) Prefixes 152 are solid state switches.
Prefixes 223 are QD (Blue) Relays.

(2) Control boxes supplied with solid state relays are designed to operate on normal 230 systems.
For 208v systems or where line voltage is between 200v and 210v use the next larger cable size,
or use boost transformer to raise the voltage to 230 volts.

(3) Voltage relays kits 115 volts. 305102 901 and 230 volt. 305102 902 will replace either current,
voltage or QD Relays, and solid state switches.

(4) QD control boxes produced H85 or later do not contain an overload in the capacitor. On winding
thermal overloads were added to three-wire motors rated 1/3 - 1 hp in A85. If a control box dated
H85 or later is applied with a motor dated M84 or earlier, overload protection can be provided by
adding an overload kit to the control box.

(5) May be replaced with QD relay kits 305101 901 thru 906. Use same kit suffix as switch
or relay suffix.

(6)Replace with CRC QD Relaying Kits, 223 415 912 with 305 105 901,

305 105 902 and 223 415 914 with 305 105 903.
Table 22 Overload Kits

(1) For Control Boxes with
model numbers that
end with 915.

HP ’ Volts‘ Kit Number (1)

223415913 with

Kit Number (2)

(2) For Control Boxes with

model numbers that

end with 910.

305100901 || 305091 901
305100902 || 305091 902
305100903 ||305091 903
305100904 ||305091 904
305100905 ||305091 905
305100906 ||305091 906
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TABLE 23 Integral Horsepower Control Box Parts

11/2-4"

o

2-4"

DLX

DLX

54"

& 6"

DLX

Control
Box (1)
Model No.

Part No.

Capacitors

Overload (2)
Part No.

Relay (7)
Part No.

Contactor (2)
Part No.

282 3008 110 275464 113 S 105-126 | 220 | 1 275411 107 | 155031 102
155 328 102 R 10 370 | 1

282 3007 202 or | 275461 107 S 105-126 | 220 | 1 | 151496 922 155 031 102

282 3007 102 275479102 R (5) 10 370 | 1 151 033 946 (3)

282 3007 203 or | 275461 107 S 105-126 | 220 | 1 | 151 496 922 155 031 102

282 3007 103 155 328 102 R 10 370 | 1 151 033 946 (3)

282 3018 110 275464 113 S 105-126 | 220 | 1 275411107 S | 155031 102
155 328 103 R 20 370 [ 1 275411113 M

282 3018 202 275464 113 S 105-126 | 220 | 1 275411107 S | 155031 102
275479 105 R (5) 20 370 | 1 275411 112M

2823018203 or | 275464 113 S 105-126 | 220 | 1 275411107 S | 155031 102

282 3018 103 155328 103 R 20 370 | 1 275411113 M

282 3018 310 275464 113 S 105-126 220 | 1 275411107 S | 155031 102 155 325 102 L
155 328 108 R 20 370 | 1 275411113 M

282 3019 103 275464 113 S 105-126 | 220 | 1 275411107 S | 155031 102 155325 102 L
155 328 108 R 20 370 | 1 275411102 M

282 3028 110 275463111 S 208-250 | 220 | 1 275411108 S | 155031 102
155 327 102 R 35 370 | 1 275411115 M

282 3028 202 275463111 S 208-250 | 220 | 1 275411108 S | 155031 102
275481 102 R (5) 35 370 | 1 275406 120 M

282 3028 203 or | 275463 111 S 208-250 | 220 | 1 275411108 S | 155031 102

282 3028 103 155 327 102 R 35 370 | 1 275406 120 M

282 3028 310 275463111 S 208-250 | 220 | 1 275411108 S | 155031 102 155 325 102 L
155 327 102 R 35 370 | 1 275411115 M

282 3029 103 275463111 S 208-250 | 220 | 1 275411108 S | 155031 102 155 325 102 L
155 327 102 R 35 370 | 1 275406 120 M

282 1138 110 275468 118 S 216-259 | 330 | 1 275411102 S | 155031 102
155 327 101 R 30 370 |2 | 275406 102 M

282 1139 202 275468 118 S 216-259 330 | 1 275411102 S | 155031 102 (6)
275479 103 R (5) - 15 370 | 4 | 275406 102 M

2821139203 0or | 275468 118 S 216-259 | 330 | 1 275411102 S | 155031 102 (6)

282 1139 003 155 327 101 R 30 370 | 2 | 275406 102 M

2821138 3100r | 275468 118 S 216-259 | 330 | 1 275411102 S | 155031 102 155 325 102 L

282 1139 310 155 327 101 R 30 370 | 2 275406 102 M

2821139303 or | 275468 118 S 216-259 | 330 | 1 275411102 S | 155031 102 (6) | 155 325 102 L

See page 33 for footnotes.
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Table 24 Integral Horsepower Control Box Parts
Control Capacitors
Box (1) Overload (2) Relay (7) Contactor (2)
Model No. Part No. (2) Part No. Part No. Part No.
5-6" 282 2009 202 275468 117 S 130-154 | 330 [ 2 [ 155249 102 155 031 601
275 479 103 R (5) 15 370 | 2
2822009203 | 275468117 S 130-154 | 330 | 2 | 155249 102 155 031 601
155 327 101 R 30 370 | 1
5-6" 2822009303 [ 275468117 S 130-154 | 330 | 2 | 155249 102 155 031 601 155 325 102 L
DLX 155 327 101 R 30 370 | 1
YRVZEI 282 2019210 | 275468 119 S 270-324 | 330 | 1 | 275411102 S | 155 031 601
275468 117 S 130-154 | 330 | 1 | 275406 121 M
155 327 109 R 45 370 | 1
2822019202 |275468117 S 130-154 | 330 | 3 | 155 249 101 155 031 601
275 479 103 R (5) 15 370 | 3
2822019203 | 275468117 S 130-154 | 330 | 3 | 155 249 101 155 031 601
155 327 101 R 30 370 | 1
155 328 101 R 15 370 | 1
YRVZEI 282 2019 310 | 275468 119 S 270-324 | 330 | 1 | 275411102 S | 155 031 601 155 326 101 L
DLX 275468 117 S 130-154 | 330 | 1 | 275406 121 M
155 327 109 R 45 370 | 1
2822019303 | 275468117 S 130-154 | 330 | 3 | 155 249 101 155 031 601 155326 101 L
155 327 101 R 30 370 | 1
155 328 101 R 15 370 | 1
10-6" 2822029210 |[275468119S 270-324 | 330 | 2 | 275 406 103 S | 155 031 601
155 327 102 R 35 370 | 2 | 155409 101 M
2822029202 |275468117 S 130-154 | 330 | 4 | 155249 103 | 155 031 601 (4)
275 479 103 R (5) 15 370 | 5
2822029203 | 275468117 S 130-154 | 330 | 4 | 155249103 [ 155 031 601 (4)
155 327 101 R 30 370 | 2
155 328 101 R 15 370 | 1
2822029 207 | 275468119 S 270-324 | 330 | 2 [ 155409 101 155 031 102 (6)| 155 325 102 S
155 327 101 R 30 370 | 2
155 328 101 R 15 370 | 1
BEDE 282 2029 310 | 275468119 5 270-324 | 330 | 2 | 275406 1033 | 155 031 601 155 326 102 L
DLX 155 327 102 R 35 370 | 2 | 155409 101 M
2822029303 | 275468117 S 130-154 | 330 | 4 | 155249103 |155 031 601 (4)[ 155 326 102 L
155 327 101 R 30 370 | 2
155 328 101 R 15 370 | 1
2822029307 | 275468 119 S 270-324 | 330 | 2 | 155409 101 155 031 102 (6)| 155 326 102 L
155 327 101 R 30 370 | 2 155 325 102 S
155 328 101 R 15 370 | 1
15-6" 2822039310 | 2754681198 270-324 | 330 | 2 | 275406 103 S | 155 031 601 155 429 101 L
DLX 155 327 109 R 45 370 | 3| 155409 102 M
2822039303 | 275468119 S 270-324 | 330 | 2 | 155409102 | 155 031 102 (6)| 155 429 101 L
155 327 101 R 30 370 | 4 155 325 102 S
155 328 101 R 15 370 | 1

Old

New

FOOTNOTES:
(1) Lightning arrestor 150 814 902 suitable for all control boxes
(2) S=Start M=Main L=Line R=Run
— DLX = Deluxe control box with line contactor.
(3) Capacitor and overload ass'y.
4) 2 required
5) These parts may be replaced as follows:

275 479 102
275 479 103 155 328 101
275 479 105 155 328 103
275 481 102 155 327 102

(6) May be replaced with 155 031 601 heavy duty relay.

(7) For 208v systems or where line voltage Is between 200v and 210 volts special low voltage
relays are required. Use relay part 155 031 108 in place of part 155 031 102 or 155 031 602 in
place of 155 031 601. Also use the next larger cable size than 230V tables for best operation.
Boost transformers per page 12 are an alternative to special relays and cable.

155 328 102
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TOLL FREE HELP FROM A FRIEND

Phone Franklin’s toll free SERVICE HOTLINE for answers to your installation questions on
submersible pump motors. When you call, a Franklin expert will offer assistance in troubleshooting
submersible systems and provide immediate answers to your motor application questions.

Franklin Electric SERVICE HOTLINE 800/348/2420

P

Franklin Electric
Bluffton, Indiana 46714
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Please leave these instructions with the pump for future reference.

GRUNDFOS’ %

- Leaders in Pump Technology



SAFETY WARNING

Grundfos Stainless Steel Submersible Pumps

Your Grundfos Redi-Flo4 Environmental Pump is of the utmost quality. Combined with
proper installation, your Grundfos pump will give you many years of reliable service.

To ensure the proper installation of the pump, carefully read the complete manual
before attempting to install the pump.

Shipment Inspection

Examine the components carefully to make sure no damage has occurred to the
pump-end, motor, cable or control box during shipment.

This Grundfos Redi-Flo4 Environmental Pump should remain in its shipping carton until it is
ready to be installed. The carton is specially designed to protect it from damage. During
unpacking and prior to installation, make sure that the pump is not contaminated,
dropped or mishandled.

The motor is equipped with an electrical cable. Under no circumstance should the cable
be used to support the weight of the pump.

You will find a loose data plate wired to the pump. It should be securely mounted at the well
or attached to the control box.

Pre-Installation Checklist

Before beginning instaliation, the following checks should be made. They are all
critical for the proper installation of this submersible pump.

A. Condition of the Well

If the pump is to be installed in a new well, the well should be fully developed and bailed or
blown free of cuttings and sand. Dispose of discharged materials in accordance with the
specific job site requirements. The stainless steel construction of the Redi-Flo4
Environmental Pump makes it resistant to abrasion; however, no pump, made of any
material, can forever withstand the destructive wear that occurs when constantly pumping
sandy groundwater. .

Determine the maximum depth of the well, and the drawdown level at the pump’s maximum
capacity. Pump selection and setting depth should be based on this data.

The inside diameter of the well casing should be checked to ensure that it is not smaller than
the size of the pump and motor. :
-
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Pre-Installation Checklist

B. Condition of the Water

Redi-Flo4 pumps are designed for pumping cold groundwater that is free of air or gases.
Decreased pump performance and life expectancy can occur if the groundwater is not cold
or contains air or gases.

C. Installation Depth

Pumping sand or well sediment can occur when the pump motor is installed lower than the
top of the well screen or within five feet of the well bottom. This can reduce the
performance and life expectancy of the pump and should be avoided.

If the pump is to be installed in a lake, containment pond, tank or large diameter well, the
water velocity passing over the motor must be sufficient to ensure proper motor cooling.
The minimum recommended water flow rates which ensure proper cooling are listed in
Table A.

D. Electrical Supply

The motor voltage, phase and frequency indicated on the motor nameplate should be
checked against the actual electrical supply.

Wire Cable Type §

The wire cable used between the pump and control box or panel should be approved for
submersible pump applications. The conductor insulation should have a continuous Teflon®
jacket with no splices and must be suitable for use with submersible pumps.

Installation

The riser pipe or hose should be properly sized and selected based on estimated
flow rates and friction-loss factors.

A back-up wrench should be used when the riser pipe is attaching a riser pipe or metallic
nipple to the pump. The pump should only be gripped by the flats on the top of the
discharge chamber. The body of the pump, cable guard or motor should not be
gripped under any circumstance.

If Steel Riser Pipe Is Used:

An approved pipe thread compound should be used on all joints. Make sure the joints are
adequately tightened in order to resist the tendency of the motor to loosen the joints when
stopping and starting.

When tightened, the first section of the riser pipe must not come in contact with
the check valve retainer in the discharge chamber of the pump.



Installation

After the first section of the riser pipe has been attached to the pump, the lifting cable or
elevator should be clamped to the pipe. Do not clamp the pump. When raising the pump
and riser section, be careful not to place bending stress on the pump by picking it up by the
pump-end only. . '

Make sure that the electrical cables are not cut or damaged in any way when the
pump is being lowered in the well.

The drop cable should be secured to the riser pipe at frequent intervals to prevent sagging,
looping or possible cable damage.

If Plastic or Flexible Riser Pipe Is Used:

Use the correct compound recommended by the pipe manufacturer or specific job
specifications. Besides making sure that joints are securely fastened, the use of a torque
arrester is recommended when using these types of pipe.

Do not connect the first plastic or flexible riser section directly to the pump.
Always attach a metallic nipple or adapter into the discharge chamber of the
pump. When tightened, the threaded end of the nipple or adapter must not come in
contact with the check valve retainer in the discharge chamber of the pump.

The drop cable should be secured to the riser pipe at frequent intervals using an approved
clip or tape to prevent sagging, looping and possible cable damage.

IMPORTANT - Plastic and flexible pipe tend to stretch under load. This stretching must be
taken into account when securing the cable to the riser pipe.

Leave enough slack between clips or taped points to allow for FIGURE 4

this stretching. This tendency for plastic and flexible pipe to stretch
will also affect the calculation of the pump setting depth. If the depth
sefting is critical, check with the manufacturer of the pipe to
determine how to compensate for pipe stretch.

When these types of pipe are used, it is recommended that a safety
cable be attached to the pump to lower and raise it. The discharge
piece of Redi-Flo4 submersibles is designed to accommodate this
cable (Figure 4).

i

Protect the Well from
Contamination

While installing the pump, proper care should be used not to
introduce foreign objects or contaminants into the well. The well
should be finished off above grade to protect against surface water
from entering the well, causing contamination.

NOTE: Teflon® is a registered trademark of DuPont.
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Electrical

WARNING: To reduce the risk of electrical shock during operation of this pump '

requires the provision of acceptable grounding. If the means of connection to

the supply connected box is other than grounded metal conduit, ground the
i pump back to the service by connecting a copper conductor, at least the size of
. the circuit supplying the pump, to the grounding screw provided within the

" wiring compartment.

All electrical work should be performed by a qualified electrician in accordance
with the latest edition of the National Electrical Code, local codes and regulations.

Verification of the electrical supply should be made to ensure the voltage, phase and
frequency match that of the motor. Motor voltage, phase, frequency and full-load current
information can be found on the nameplate attached to the motor. Motor electrical data can

be found in Table C.

If voltage variations are larger than =
10%, do not operate the pump.

Direct on-line starting is used due to the
extremely fast run-up time of the motor (0.1
second maximumy), and the low moment of
inertia of the pump and motor. Direct on-line
starting current (locked rotor amp) is
between 4 and 6.5 times the full-load
current. ’

Engine-Driven Generators

If the Redi-Flo4 pump is going to be
operated using an engine driven generator,
we suggest the manufacturer of the
generator be contracted to ensure the
proper generator is selected and used. See
Table B for generator sizing guide.

_ Céntrql Box/Panel Wiring

Single-phase motors must be connected as
indicated in the motor control box. A typical
single-phase wiring diagram using a '

Grundfos control box is shown (Figure 5-A).

High Voltage Surge
Arresters

A high voltage surge arrester should be
used to protect the motor against lightning
and switching surges. The correct voltage-
rated surge arrester should be installed on
the supply(line) side of the control box
(Figure 5-B). The arrester must be
grounded in accordance with the

FIGURE 5-A

—»| 230V [«
115V

Use dotted line for
115V aperation

"~ rl
Well
p— |

Single-Phase Wiring Diagram for
GRUNDFOS Control Boxes

FIGURE 5-B

Single Phase

Power Supply

L1 N Ground

co 1]
0 s True

Lightnin rounding
Agrestel9 Point

Single Phase Hookup

National Electric Code, local codes and regulations.
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Electrical

Control Box and Surge Arrester Grounding

The control box shall be permanently grounded in accordance with the National Electrical
Code and local codes or regulations. The ground wire should be a bare copper conductor
at least the same size as the drop cable wire size. The ground wire should be run as short
a distance as possible and be securely fastened to a true grounding point.

True grounding points are considered to be: a grounding rod driven into the water strata,
steel well casing submerged into the water lower than the pump setting level, and steel
discharge pipes without insulating couplings. If plastic discharge pipe and well casing are
used, a properly sized bare copper wire should be connected to a stud on the motor and
run to the control panel. Do not ground to a gas supply line. Connect the grounding wire to
the ground point first and then to the terminal in the control box or panel.

Wiring Checks

Before making the final wiring connections of the drop cable to the control box terminal, it is
a good practice to check the insulation resistance to ensure that the cable is good.
Measurements for a new installation must be at least 1,000,000 ohm. Do not start the pump
if the measurement is less than this. If it is higher, finish wiring and verify that all electrical
connections are made in accordance with the wiring diagram. Check to ensure the control
box and high voltage surge arrester have been grounded.

After the pump has been set into the well and the wiring connections have been
made, the following procedures should be performed:

A. Attach a temporary horizontal length of pipe with installed gate valve to the riser pipe.
If required, make provisions to capture discharged fluids for disposal.
Adjust the gate valve one-third open.

Start the pump and let it operate until the water runs clear of sand and silt.

moo w

As the water clears, slowly open the gate valve in small increments until the desired
flow rate of clear water is reached. The pump should not be operated beyond its
maximum flow rating and should not be stopped until the groundwater runs clear.

F. 1f the groundwater is clean and clear when the pump is first started, the valve should
still be opened until the desired flow rate is reached.

o

Disconnect the temporary piping arrangements and complete the final piping
connections.

H. Under no circumstances should the pump be operated for any prolonged
period of time with the discharge valve closed. This can result in motor damage
due to overheating. A properly sized relief valve should be installed at the well head to
prevent the pump from running against a closed vaive.

|.  Start the pump and test the system. Check and record the voltage and current draw
on each motor lead.
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A. The pump and system should be periodically checked for water quantity, pressure,
drawdown, periods of cycling, and operation of controls. Under no circumstances
should be the pump be operated for any prolonged periods of time with the
discharge valve closed. This can result in motor and pump damage due to
overheating. A properly sized relief valve should be installed at the well head to prevent
the pump from running against a closed vaive.

w

If the pump fails to operate, or there is a loss of performance, refer to Troubleshooting,
Section 7.

| | | Troubleshooting

The majority of problems that develop with submersible pumps are electrical, and most of
these problems can be corrected without pulling the pump from the well. The following
charts cover most of the submersible service work. As with any troubleshooting
procedure, start with the simplest solution first; always make all the above-ground checks
before pulling the pump from the well.

Usually only two instruments are needed — a combination voltmeter/ammeter, and an
ohmmeter. These are relatively inexpensive and can be obtained from most water systems
suppliers.

| WHEN WORKING WITH ELECTRICAL CIRCUITS, USE CAUTION TO AVOID
‘ ELECTRICAL SHOCK. It is recommended that rubber gloves and boots be worn

and that care is taken to have metal control boxes and motors grounded to power
supply ground or steel drop pipe or casing extending into the well. WARNING: i
Submersible motors are intended for operation in a well. When not operated in a !
well, failure to connect motor frame to power supply ground may result in serious
| electrical shock.

g U
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Preliminary Tests

SUPPLY
VOLTAGE

How to Measure

By means of a voltmeter, which has
been set to the proper scale, measure

the voltage atthe control box. Onsingle- -

phase units, measure between line and
neutral.

What it Means

When the motor is under load, the
voltage should be within + 10% of the
nameplate voltage. Larger voitage
variation may cause winding damage.

Large variations in the voltage indicate
a poor electrical supply and the pump
should not be operated until these
variations have been corrected.

If the voltage constantly remains high
or low, the motor should be changed to

g . the correct supply voltage.
CURRENT How to Measure What it Means
MEASUREMENT By use ofanammeter, setonthe proper  If the amp draw exceeds the listed

scale, measure the current on each
power lead at the control box. See the
Electrical Data, Table C, for motor amp
draw information.

Current should be measured when the
pump is operating at a constant
discharge pressure with the motor fully
loaded.

service factor amps (SFA), check for
the following:

1. Loose terminals in control box or
possible cable defect. Check winding
and insulation resistances.

3. Too high or low supply voltage.
4. Motor windings are shorted.

5. Pump is damaged causing a motor
overload.

WINDING
RESISTANCE

How to Measure

Turn off power and disconnect the drop
cable leads in the contro! box. Using an
ohmmeter, set the scale selectors to

Rx1 forvalues under 10 ohmsand Rx10

for values over 10 ohms.

Zero-adjust the meter and measure the
resistance between leads. Record the
values.

Motor resistance values can be found
in Electrical Data, Table C. Cable
resistance values are in Table D.

What it Means

If all the ohm values are normal, and the
cable colors correct, the windings are
not damaged. If any one ohm value is
less than normal, the motor may be
shorted. If any one ohmvalue is greater
than normal, there is a poor cable
connection or joint. The windings or
cable may also be open. If some of the
ohmvalues are greater than normal and
some less, the drop cable leads are
mixed. To verify lead colors, see
resistance values in Electrical Data,
Table C.

INSULATION
RESISTANCE

How to Measure

Turn off power and disconnect the drop
cable leads in the control box. Using an
ohm or mega ohmmeter, set the scale
selector to Rx 100K and zero-adjust the
meter.

Measure the resistance between the
lead and ground (discharge pipe or well
casing, if steel).

What it Means

For ohm values, refer to table below.
Motors of all Hp, voltage, phase and
cycle duties have the same value of
insulation resistance.




T e

OHM VALUE

2,000,000 (or more)

1,000,000 (or more) | __

CONDITION OF MOTOR AND LEADS
Motor not yet installed:
20 _ | New Motor. o
1.0 Used motor which can be relnstaﬂed |n the weII

500,000 - 1,000,000 | 05-1.0 _ | A motorin reasonably good condition.
20,000 - 500 000 0.02-05 A motor which may have been damaged by Ilghtnlng or with damaged
. o L __ | leads. Do not pull the pump for this reason, _
10,000 - 20,000 0.01 - 0.02 A motor which definitely has been damaged or with damaged cable
The pump should be pulled and repairs made to the cable or the
o o i motor replaced. The motor will still operate, but probably not for long.
less than 10,000 0-0.01 complet

Motor in well (Ohm readings are for drop cable pldsmotor)

A motor which has failed or with completely destroyed cabie insulation.
The pump must be pulled and the cable repaired or the motor
replaced. The motor will not run in this condition.

A. Pump Does Not Run

POSSIBLE CAUSES

HOW TO CHECK

HOW TO CORRECT

1. No power at pump
panel.

Check for voltage at panel.

if no voltage at panel, check feeder
panel for tripped circuits.

2. Fuses are blown or
circuit breakers are
tripped.

Remove fuses and check for continuity
with ohmmeter.

Replace blown fuses or reset circuit
breaker. If new fuses blow or circuit
breaker trips, the electrica! installation
and motor must be checked.

3. Defective controls.

Check all safety and pressure switches
for operation. Inspect contacts in
control devices.

Replace worn or defective parts.

4. Motor and/or cable are
defective.

Turn off power. Disconnect motor leads
from control box. Measure the lead
to lead resistances with the
ohmmeter (Rx1). Measure lead to
ground values with ohmmeter
{Rx100K). Record measured values.

If open motor winding or ground is
found, remove pump and recheck
values at the surface. Repair or replace
motor or cable.

5. Defective capacitor.

Turn off the power, then discharge
capacitor. Disconnect leads and
check with an chmmeter {Rx100K).
When meter is connected, the
needle should jump forward and
slowly drift back.

it there is no needle movement,
replace the capacitor.
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Troubleshooting Chart

B. Pump Runs But Does Not Deliver Water

POSSIBLE CAUSES

HOWTOCHECK

HOWTOCORRECT

1. Groundwater level in
well is too low or well is
collapsed.

Check well draw-down.

Lower pump if possible. If not,
throttle discharge valve and install
water level control.

2. Integra! pump check
valve is blocked.

Install pressure gauge, start pump,
gradually close the discharge valve and
read pressure at shut-off. After taking
reading, open valve to its previous
position. Convert PSI to feet.

(For water: PSI x 2.31 ft/PSI = ft.),
and add this to the total vertical distance
from the pressure gauge to the water
level in the well while the pump is
running. Refer to the specific pump
curve for the shut-off head for that pump
mode!. If the measured head is close to
the curve, pump is probably OK.

If not close to the pump curve,
remove pump and inspect discharge
section. Remove blockage, repair
valve and valve seat if necessary.
Check for other damage. Rinse out
pump and reinstall.

3. Inlet strainer is
clogged.

Same as B.2 above.

If not close to the pump curve,
remove pump and inspect. Clean
strainer, inspect integral check
valve for blockage, rinse out pump
and reinstall.

4. Pump is damaged.

Same as B.2 above.

If damaged, repair as necessary.
Rinse out pump and re-install.

C. Pump Runs But at Reduced Capacity

POSSIBLE CAUSES

HOW TO CHECK

HOW TO CORRECT

1. Draw-down is larger
than anticipated.

Check drawdown during pump
operation.

Lower pump if possible. If not, throttle
discharge valve and install water level
control,

2. Discharge piping or
valve leaking.

Examine system for leaks.

Repair leaks.

3. Pump strainer or check
valve are clogged.

Remove pump and inspect.

Clean, repair, rinse out pump and
reinstall.

4. Pump worn.

Same as B.2 above.

If not close to pump curve, remove
pump and inspect.

D. Pump Cycles Too Much

POSSIBLE CAUSES

HOWTO CHECK

HOWTOCORRECT

1. Pressure switch is not
properly adjusted or is
defective.

Check pressure setting on switch
and operation. Check voltage across
closed contacts.

Re-adjust switch or replace if
defective.

2. Level control is not
properly set or is
defective.

Check setting and operation.

Re-adjust setting (refer to
manufacturer data.) Replace if
defective.

3. Plugged snifter valve
or bleed orifice.

Examine valve and orifice for dirt or
corrosion.

Clean and/or replace if defective.

Page 9
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Troubleshooting Chart

E. Fuses Blow or Circuit Breakers Trip

POSSIBLE CAUSES HOW TO CHECK HOW TO CORRECT
1. High or low voitage. Check voltage at pump panel. If not If wire size is correct, contact power
within + 10%, check wire size and company. If not, correct and/or replace
length of run to pump panel. as necessary.

2. Control box wiring and | Check that control box parts match the | Correct as required.
components. parts list. Check to see that wiring
matches wiring diagram. Check for
loose or broken wires or terminals.

3. Defective capacitor. Turn off power and discharge capacitor. | If no meter movement, replace the
Check using an ohmmeter (Rx100K). capacitor.

When the meter is connected, the
needle should jump forward and slowly
drift back.

4. Starting relay (Franklin | Check resistance of relay coil with an Replace defective relay.
single-phase motors only). | ohmmeter (Rx1000K). Check contacts
for wear.

Technical Data

Table A Table B

Minimum Water Flow Requirements for Guide for Engine-Driven Generators in
Submersible Pump Motors Submersible Pump Applications
MOTOR | CASING ORSLEEVE | MIN. FLOW PAST MINIMUM KILOWATT RATING OF
DIAMETER 1.D. IN INCHES THE MOTOR (GPM) GENERATOR FORTHREE-WIRE
ry 2 15 SUBMERSIBLE PUMP MOTORS
5 7 EXTERNALLY INTERNALLY
G 13 REGULATED REGULATED
7 21 MOTORHP GENERATOR GENERATOR
8 30 0.33 HP 1.5 KW 1.2 KW
0.50 2.0 1.5
NOTES: 0.75 3.0 2.0
1. A flow inducer or sleeve must be used if the 1.0 4.0 2.5
water enters the well above the motor or if 1.5 5.0 3.0
there is insufficient water flow past the motor. NOTES:

2. The minimum recommended water velocity over

4" motors is 0.25 feet per second. 1. Table is based on typical 80°C rise continuous

duty generators with 35% maximum voltage dip
during start-up of single phase motors.

2. Contact the manufacturer of the generator to
assure the unit has adequate capacity to run
the submersible motor.

3. If the generator rating is in KVA instead of
kilowatts, multiply the above ratings by 1.25 to
obtain KVA.
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Technical Data

Table C

Electrical Data — 60 Hz Submersible Pump Motors

GRUNDFOS MOTORS

LINE-TO-LINE
CIRC. DUAL AMPERAGE FULL LOAD RESISTANCE KVA | MAX. GHUNDFOS1
SER. | BRK. OR |ELEMENT | FULL |LOCK | S.F. POWER] (OHMS) CODE |THRUST PART
HP |PH | VOLT | FACT. [STD. FUSE FUSE LOAD ROTORIAMPS| EFF. [FACTORE:ITRCINR: IR 1] {LBS) NO.
4-Inch, Single Phase, 2-Wire Motors (control box not required)
113 1 230 1.75 15 5 3.4 257 46 )590) 770 6.8-8.2 S 770 79.952301
12 1 230 | 1.60 15 7 45 345 | 6.0 | 620| 760 52-6.3 R 770 79.952302
3/4 1 230 1.50 2 9 6.9 40.5 84 | 620| 750 3.2-38 N 770 79.952303
1 1 230 | 1.40 5 1?2 8.0 484 | 98 |630] 820 2.5-3.1 M 770 79.952304
142 | 1 230 1.30 B 15 100 | 620 | 131 [ 640 | 850 1.9-2.3 L 770 79.952305
4-Inch, Single Phase, 3-Wire Motors
13 1 230 175 15 5 3.4 140 46 | 59.0 770 |6.8-8.3 17.321.1 L 770 79.453301
12 1 230 1.60 15 7 4.5 215 6.0 | 620 760 [4.7-5.7 158-19.6( L 0 79.453302
3/4 1 230 1.50 D 9 6.9 314 |.84 | 620 750 (3239 14172 L. 770 79.453303
1 1 230 | 140 5 2 80 | 380 | 98 |630| 820 |263.1 103125 K n 79.453304
112 11 230 1.30 k3] 15 94 | 459 | 116 [690] 890 |1.9-23 -7.89.6 H 770 79.453305

FRANKLIN MOTORS

(refer to the Franklin Submersible Motors Application Maintenanbe Manual)
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Technical Data

Table D
Total Resistance of Drop Cable (OHMS)

The values shown in this table are for copper conductors. Values are for the total resistance
of drop cable from the control box to the motor and back.

To determine the resistance:

1. Disconnect the drop cable leads from the control box.
2. Record the size and length of drop cable.

3. Determine the cable resistance from the table.

4. Add drop cable resistance to motor resistance. Motor resistances can be found in the
Electrical Data Chart, Table C.

5. Measure the resistance between each drop cable lead using an ohmmeter. Meter should
be set on Rx1 and zero-balanced for this measurement.

6. The measured values should be approximately equal to the calculated values.

Wire Resistances

DISTANCE FROM 12 AWG WIRE 14 AWG WIRE
CONTROL BOX TO RESISTANCE RESISTANCE
PUMP MOTOR (FT.) (OHMS) (OHMS)
oo 10 o003 | 005
. _20 | .. _ o086 010 _
.. .30 __O10_ _ | _015
o 40 o013 023
.5 016 | 026
_._.. 60 _ _0.19 031
__ 70 .023 0.36 _ ~
.. 80 026 041
_80_ .. D029 R - L
S 1, o082 0581
_ne ....03%8 | 0587
_. 120 .03 1 062
___ 130 7 . 042 _ 067
140 7 ... 045 _ 072
10 | _~ 049 | 077
160 _ 052 _ o082
170 | 055 . bs7r
180 . 058 __ 093 _
_. 180 4 062 | 088
200 0.65 1.03
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LIMITED WARRANTY

. . - : ———
Redi-Flo4 Environmental Pumps manufactured by GRUNDFOS PUMPS

CORPORATION (GRUNDFOS) are warranted to the original user only to be
free of defects in material and workmanship for a period of 18 months from
date of instaliation, but not more than 24 months from date of manufacture.
GRUNDFQS' liability under this warranty shall be limited to repairing or
replacing at GRUNDFOS' option, without charge, F.O.B. GRUNDFOS' factory
or authorized service station, any product of GRUNDFOS' manufacture.
GRUNDFOS will not be liable for any costs of removal, installation,
transportation, or any other charges which may arise in connection with a
warranty claim. Products which are sold but not manufactured by GRUNDFOS
are subject to the warranty provided by the manufacturer of said products and
not by GRUNDFOS' warranty. GRUNDFOS will not be liable for damage or
wear to products caused by abnormal operating conditions, accident, abuse,

misuse, unauthorized alteration or repair, or if the product was not installed in-

accordance with GRUNDFOS' printed installation and operating instructions.

To obtain service under this warranty, the defective product must be returned
to the distributor or dealer of GRUNDFOS' products from which it was purchased
together with proof of purchase and installation date, failure date, and supporting
installation data. Unless otherwise provided, the distributor or dealer will contact
GRUNDFOS or an authorized service station for instructions. Any defective
product to be returned to GRUNDFOS or a service station must be sent freight
prepaid; documentation supporting the warranty claim and/or a Return Material
Authorization must be included if so instructed.

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR
CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING FROM
INSTALLATION, USE, OR ANY OTHER CAUSES. THERE ARE NO EXPRESS
OR IMPLIED WARRANTIES, INCLUDING MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE
WARRANTIES DESCRIBED OR REFERRED TO ABOVE.

Some jurisdictions do not allow the exclusion or limitation of incidental or
consequential damages and some jurisdictions do not allow limitations on how
long implied warranties may last. Therefore, the above limitations or exclusions
may not apply to you. This warranty gives you specific legal rights and you may
also have other rights which vary from jurisdiction to jurisdiction.

\
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GRUNDFOS’ %

Leaders in Pump Technology

Grundfos Pumps Corporation * 3131 N. Business Park Avenue ¢ Fresno, CA 93727
Customer Service Centers: Allentown, PA ¢ Fresno, CA

Phone: (800) 333-1366 * Fax: (800) 333-1363
509001 Canada: Qakville, Ontario * Mexico: Apodaca, N.D.

Visit our website at www.us.grundfos.com
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GRUND

Grundfos Sets the Industry Standard
...Redi-Flo4 Stainless Steel and Teﬂon

In an industrialized world such as ours, large volumes of
| fuels, oils and other hydrocarbons, as well as industrial
wastes and toxic contaminants are routinely moved and
stored. Spills, seepage, leaks and the accumulation of
agrichemical products contribute daily to the contamination
of our underground water supplies.

1
i

B 1
i sait it

|9 _ A Environmental monitoring and clean-up opera-
mh_ tions require the best equipment available. For
years hydrogeologists and environmental
| engineers have recognized the unique qualities
1| of Grundfos stainless steel submersibles and
1| have used them extensively in environmental
| applications. With their automated design and
manufacturing techniques, Grundfos engineers
# have combined theirtime-proven stainless
|\ steel submersible with the environmental
“=3 requirement of Teflon® bearings and
! seals. The resulting 4-inch Redi-Flo4
submersible features the combination of
stainless steel and Teflon® as its standard
materials of construction. With off-the-shelf
availability in sizes to 32 gpm, Redi-Flo4
provides the quality product and reliable
1| performance required in the highly
technical environmental field.




GRUNDFOS ENVIRONMENTAL PUMPS

with Quality and Performance
® Submersible Pumps

“Computer assisted design
allows specified performance
without compromising

materials of construction...”

Through the application of modern CAD/CAM
design technology, Grundfos engineers have
been able to overcome the difficulties of fabricating
stainless steel while maintaining the benefits of
durable construction and top performance.

“Redi-Flo4 submersibles
meet government guidelines
for sample integrity...”

Stainless steel and Teflon® are the only
materials used in Grundfos Redi-Flo4 submer-
sible pump ends. Bowls, impellers, guide
vanes, pump shaft, check valve... even the
nuts, bolts and washers are stainless steel.

h With Teflon® bearings, seals, and motor leads,
the Redi-Flo4 is the industry’s choice in 4-inch

Y submersible pumps.

“Automated manufacturing
techniques form stainless
steel into state-of-the-art

environmental pumps...”

= Computerized manufacturing processes
3l form single sheets of stainless steel into
4 fully tested stainless steel and Teflon®
submersible pumps. With rigid quality
assurance procedures combined with the
most inert materials available, Redi-Flo4
submersibles meet the strict specifications
of environmental engineers.
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Grundfos Stainless Steel and Teflon®
... The Industry’s Choice for Environme

“Environmental Engineers
Specity the Pump They’ve Relied .
on for Years — Grundfos...”
Environmental engineers specify Grundfos’
stainless steel and Teflon ® submersible as the
industry's choice in well purge and water table
depression applications. The importance of

| stainless steel and Teflon® has long been
recognized and endorsed by government

| agencies as the accepted materials for ensuring
sample integrity. With the possibility of equip-
ment producing false readings, contamination-
free equipment is an important safeguard
against sample bias.

Grundfos stainless steel and Teflon® Redi-Flo4
submersibles meet government guidelines for
environmental equipment and have been
proven through experience in the field to be the
industry choice.

Typical monitoring wgll application utilizes a Grundfos
Redi-Flo4 submersjble to purge the well. Stainless steel
and Teflon® are &e accepted materials to ensure_sample
integrity. 7 N
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GRUNDFOS ENVIRONMENTAL PUMPS

ubmersible Pumps

tal Applications

“Stainless Steel and Teflon®
Minimize Sample Bias in
Monitoring Wells...”

To avoid contamination by stagnant
well water, monitoring wells are
purged prior to sampling. Common
contamination sources include
interaction with well materials and
equipment, degassing, atmospheric
contamination, and biological activ-
ity. Purging eliminates these contam-
inants to ensure that samples col-
lected are representative of the
surrounding aquifer.

Sample integrity is a major concern
to environmental engineers. For

optimum sample integrity, Grundfos'’
stainless steel and Teflon® submers-
ible pump is specified as the industry
choice for purge pump applications.
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Typical recovery operation utilizes a Grundfos Redi-Flo4 submersible
to create and maintain a zone of depression. Grundfos stainless steel
quality ensures reliable pump operation at all specified flow rates.

Carbo -
Adsorber S
Regi-Flo4 Pump
Controls

Air Stripper

Hydrocarbon
Pump Controls

5% o

“Recovery Operations Require
Specitied Performance and a Broad
Range of Available Product...”

Hydrogeologists and environmental engineers have
developed highly successful methods for removing
contaminants from groundwater. Typical clean-up opera-
tions include water table depression techniques to isolate
and remove floating hydrocarbon contaminants.

With correct placement of the recovery well and proper
sizing of the depression pump, the water table is de-
pressed to stop and reverse movement of the contamina-
tion plume. Once isolated, the contaminant is removed
for treatment, re-use, or proper disposal.

Redi-Flo4 pumps are designed for reliable operation in
toxic environments. Rugged pump construction from the
most inert materials available combined with a capacity _
range to 32 gpm allows pump selection to meet exact
specification requirements. Experienced Grundfos appli-
cation engineers are also on call to provide pump
selection assistance for effective clean-up procedures.
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Dimensions
<F> MOTOR | PUMPEND | MAX. DISCH.
PUMP MOTOR |OVERALL | LENGTH | LENGTH DIA. INLET PIPESIZE
f f_ | MODEL | HP | DIA. A B C D E E
——H 5E3 B | & 18 %" 10” 8%s” 331" SYa" 1"NPT
[ 5E5 Ya 47 20 %46” 10" 1054¢” 33Y52" 3Va" 1"NPT
c L I3 5E8 Ya 4" 22%, 10 12% 332 < 1”NPT
IR SE12 Yo 4’ 26 '%4e 10 %46 16 3332 3Va 1"NPT
[ 1] SE17 % | 4 317%s 12%s 20%e 33Va2 3 Va 1”NPT
— 5E21 1 4" 3576 12 2376 3342 3V 1"NPT
E — SESS. 1% & 40 %6 13%s 26 % 3362 3 1" NPT
A A 10E5 Ya 4” 20 e 10 10 %6 3342 3Va 1 %" NPT
| 10E8 e | 4 23%e 10 '%4e 12% 3342 3Ya 1 %" NPT
10E11 Y% | 4 26 %6 113 15 %6 3342 3 14" NPT
10E14 1 4 29 e 12 17 Ve 3342 3Va 1 V4" NPT
10E19 1%2| 4 353% 13%s 21 %6 3342 3 1" NPT
B 16E4 e | 4" 20 Ya 10 %46 976 3342 3Va 1 %" NPT
16E7 Ya 4" 234 11% 117% 332 3 14" NPT
16E9 1 4" 25%e 12 13%se 3342 3V 1 %" NPT
16E13 1%2| 4 30 76 13%s 1674 3332 3V 14" NPT
25E3 2 | 4 19% 10 '%s 8%se 3352 3Va 12"NPT
25E4 Y% | 4 20 %46 11% 974e 3352 3 12"NPT
D= 25E6 1 4 23 Ve 12 11 Y4e 33452 3V 1%"NPT
25E8 1% 4 26 %6 13%se 12% 3362 3% 1%2"NPT
NOTE: Dimensions are for single phase motors. Specifications subject to change without notice.
700 5 T
600 o e == 3480 |
500 » S S S | B R
400 : ,,
=g
Q I - — e
(]
w 3
o
2
- Q 25Fg
——1 25E6
25E4 \:
25E3
T~
25E | |
] | l
10 15 20 25 30 35
CAPACITY (GPM)




GRUNDFOS ENVIRONMENTAL PUMPS

Materials and Components

1. Stainless Steel Discharge (304 SS) — light, yet durable
construction is corrosion resistant with built-in stratifiers to create
a smooth transition from pump to discharge connection.

2. Stainless Steel Check Valve (304 SS) — will not stick, slam, or
jam. Self-cleaning.

3. Stainless Steel Safety Cable Connector (304 SS) — Non-fray
loop design attaches to discharge head.

4. Stainless Steel Check Valve Retainer (304 SS) — ensures
positive seating of check valve, reduces water turbulence, and
eliminates vortexing at pump discharge.

5. Teflon® Check Valve Seat — provides for positive seating of
check valve.

6. Stainless Steel Impeller (304 SS) —long-wearing, abrasion and
corrosion resistant, with high strength-to-mass ratio. Fabricated
design allows optimum hydraulic performance.

7. Teflon® Impeller Seal Ring — provides internal seals for
maximum sample integrity.

8. Stainless Steel Chambers and Guide Vanes (304 SS)
designed to reduce upthrust, resist corrosion, and eliminate
clogging.

9. Teflon® Intermediate Bearings — placed at each stage to
ensure positive shaft alignment, eliminate vibration, and maintain
pump efficiency.

10. Stainless Steel Splined Shaft (304 SS) — prevents slippage of
impellers on the shaft while allowing easy service and disassembly
of the pump for cleaning.

11. Stainless Steel Priming Inducer (304 SS) — prevents dry
running, lubricates the bearings and permits long low-flow
operation.

12. Stainless Steel Slotted Inlet Screen (304 SS) — non-corrosive
with slot size matched to impeller size to prevent clogging.

13. Stainless Steel Straps (304 SS) — durable and strong design
allows pump end to be easily serviced.

14. Stainless Steel Motor Cable Guard (304 SS) —protects cable.

15. Teflon® Motor Cable — corrosion resistant Teflon® coated wire
reduces the risk of sample bias.

16. Stainless Steel Suction Interconnector (304 SS) — rugged,
NEMA design with large flow openings. Provides positive pump
and motor alignment.

17. Stainless Steel Shaft Coupling (329/420/431 SS) — heavy-duty,
corrosion resistant design.

18. Sealed Stainless Steel Motor—constructed of stainless steel,
Teflon®, and Viton® and designed to meet the strict specifications
required in environmental applications.
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ENVIRONMENTAL PUMPS

Grundfos 4-Inch Redi-Flo4 Submersible Pumps...
Stainless Steel and Teflon® Construction
for Environmental Applications

Redi-Flo4 Submersibles
Grundfos Redi-Flo4 submersibles are manufactured in Clovis,
California at Grundfos' North American manufacturing facility.
Distribution centers are located throughout the United States
1 and Canada.

With stainless steel and Teflon® construction, the Redi-Flo4 line
represents the highest quality pump components manufactured
from the most inert materials available. With off-the-shelf availa-
bility over a wide range of capacities and heads, the Redi-Flo4
submersible pump has become the industry choice for environ-
mental applications.

For more information on Grundfos Redi-Flo4 environmental
pumps, contact:

Grundfos Pumps Corp.
2555 Clovis Avenue, Clovis, CA 93612
(209) 292-8000 FAX: (209) 291-1357

GRUNDFOS |/

"Leaders in Pump Technology"

National Support Center Canada

2555 Clovis Avenue Grundfos Canada Inc.

Clovis, CA 93612 5647 McAdam Road

(800) 333-1366 Mississauga,Ontario L4Z 1N9

FAX (800) 333-1363 (416) 890-9595

Regional Support Centers FAX (416) 890-9644

Allentown, PA Sales Training Center

Recycled Atlanta, GA Calgary, Alberta L-RF-SL-001] Rev. 2/94
Paper Buffalo Grove, IL PRINTED IN USA
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p- i o INSTALLATION AND OPERATING INSTRUCTIONS
-WMA‘I‘ION INC s SERIES 401 'RTD TEMPERATURE TRANSMITTER

Quality in Every Degree”
General Information '
The Pyromation Series 401 RTD temperature transmitter is a “two wire” loop powered resistance to current
transducer. This transmitter will produce a linearized. (4 to -20) mA dc output current proportlonal to the
temperature of the RTD temperature sensor.... . . .- R > RPN

138°
7
. ﬂ T 1075

w675 l

i

The transmltter’s small size aIIows umversal mountmg
inside Series 300, 400, and 900 screw cover heads,
Series 800 explosion-proof, thermostat housmqs and
panel surface mounting using two 6-32 screws'. The
transmitter is designed for an operating ambient
temperature of (-30 to 65) °C [(-22 to 149) °F]. -

2.20" MAX

—! : 1.500°

Power Supply

The transmitter is designed for a nomlnal 24 V dc power supply. The transmitter will operate over a range of (9 to
36) V dc depending on the resistive load. Use the following formulas to determine the maximum resistive loading
(RL) allowed for the power used, or to determine minimum .supply voltage (V) required for fixed resistive loads.
The formulas assume a maximum current of 20 mA.

Vmin = 20 mA X Roap + 9 V dc Rmaxioap = (VsuprLy — 9 Vdec ) / 20 mA

One power supply can be used for several transmitter loops. Each loop must have only one transmitter in it and all
loops must be wired in parallel. Do not forget to observe the maximum current rating for your power supply.
Note: If used in a manner not specified by the manufacture, the protection provided by the equipment may be impaired.

Wiring

The terminal block on the transmitter can accept wire from 14 to 24 gauge. Shlelded or condurt encased (twisted
pair) cable is required from the transmitter to the controller, including the sensing element and lead wire. Note that

low voltage linés shotild be run in séparate conduit isolated from high voltage or high current carrying lines.

+ .
ap o o . CONTROLLER
RED RTD ELEMENT C
WHITE
- - - 'POWER
- - COPPER LEADS Q - SUPPLY
+

Open Sensor Indlcatlon ’ ' '

"When: an ‘RTD 'has’ failed due ‘to an open sensor, the’ transmitter will
|nd|cate an error The way the error is produced is by either driving the L
“current fow; under 4 mA (downscale bumout) or by driving the current -
“high, above 20 mA (upsé¢ale burnouf). Upscale burnout is standard for
all Pyromatlon transmitters.

However, the burnout indication does not apply to a break in the lead

compensation loop. In this case, the burnout signal will drive the \
transmitter either high or low depending upon which lead has broken. LEAD COMPENSATION

Pgro MATIONINC. 5211 Industrial Road « Fort Wayne, IN 46825 USA « (260) 484-2580 FAX: (260) 4826805 » htp:/Mwww.pyromation.com 302
© Copyright 2002 Pyromation, Inc. All rights reserved. Form 401§
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p -- .- ..INSTALLATION AND OPERATING INSTRUCTIONS
W MATION;INC. .. 'SERIES 401 -RTD TEMPERATURE TRANSMITTER

"Quality in Every Degree” . , o

Troubleshootmg

.---Posslble Causes: SRR . _

o Current loop may be open at some point ™ - e s R
No. Voltage out at power supply - ' ' e

_Ifteverse polanty on toop connectlon . 5

’ : : . N N ; o ) SR e

‘Current Over 20 mA Lot RTD is open RN

i e Current loop connections shorted w

“ Problem
No Current Flow In Slgnal Loop

Erratic Readings . .Loose connection in RTD or signal loop’
. Damaged RTD
¢ AC noise on loop connections
. Exceeds loop resistance RL
. T
Destructive Errors « Do’not connect power to the RTD lnput thls could destroy the unlt

¢ Do not connect power to the RTD sensor
¢ Do not use AC line power
Non-Destructive Errors _ « Reverse polarity on loop connection
* Do not connect multiple transmitter in series .

Calibration
Pyromation RTD transmrtters are factory callbrated If recalrbratron is necessary, a zero and span adjustment can
be made from the top of the unit.  Note: adjustment to calibration will vold warranty

1. Remove the RTD sensor wires and attach a.RTD srmulator

L

2. Apply a S|mulated zero’ resustance lnput and adjust the zero potentlometer tor 4 00 mA output.

3. Apply a simulated ‘span’ resistance input and adjust the span potentiometer for 20.00 mA output.

4. The zero and span adjustments are interactive. Repeat steps 2 and 3 as necessary.

Application Hints

The calibrated output of the' Pyromation transmitter is (4 to 20) mA. However, the lower and upper limits of output
current are approximately (2.2 and 30) mA respectively. This means that for a system using a 250 ohm resistor
(1to 5) V, the maximum voltage could be as high as 7.5 volts ( 30 mA x 250 Q } in the case of an open RTD.

Some computer based systems will not tolerate input voltages greater than approximately 5.5 volts. Instead of
selecting a different scaling resister (167 Q for example gives 5 V for an open RTD), a 5.1 V zener diode in parallel
with the scalmg resistor will clamp the voltage across the scalmg resistor to 51V whlle ‘still allowing the calibrated
range to remain (1to 5) V. - i

Limited Warranty

THE SERIES 401 RTD TEMPERATURE TRANSMITTER SOLD BY OR. PURCHASED FROM PYROMATION, INC. OR FROM AN AUTHORIZED
PYROMATION, INC. DISTRIBUTOR, OR AGENT IS SUBJECT TO THE FOLLOWING LIMITED WARRANTY. - .

This product Is warranted to be free from functional defects in materials and. wortananshlp at the time the product leaves the Pyromation, Inc. factory, and to contorrn at that same tlmo lo the
specifications set forth in the rel t Py ion, Inc. installation, wlnng_' manual for this’ product for a pariod ol one yoar aﬂar shlpment from the Pyromatlon Inc. lactory ’

o, R AE A e

Pyromation’s exclusive and sole obhgatlon. and Buyer's amlusws and 80 rf‘ V undér th% abova leﬂod Warranty ls Ilmﬂad to elther rapalr or replaeemsnt of ‘such produet at

. Pyromation’s option, free of charge to Buyer. * Pyromation shall have no obllgaﬁon to: rapalr or replace unless the dlaimed defect in material or’ “‘workmanship is reported in ‘writing to

Pyromation at 5211 industrial Road, Fort Wayne, Indiana 46825 within ten (10)4day's after, delivery to the Buyer from Pyromation or.an authorized Pyromation drstnbutor reprasentattva or
il |r 50 req d by Pyr i the duct shall be d to a designated faclhty during normal business hours, transportabon prepald. )

Any actlon for breach of this warranty or other actlon arising out of this contract must be commenced wrthrn one year after delivery.

Pyromation sha!l not be liable for any warranty, express or implied, other than the warranty stated above, and in the event of a breach of the above stated warranty, Pyromation shail not be
liable for any incidental, consequential, special, or other damages, costs, or expenses other.than repair or replacement as described above. Pyromation excludes any and all warranties of
marchantability or fitness for a particular purpose. The above stated warranry axtands only lo the ongnnal Buyer from Pyromauon Inc. or from an authonzed Pyromation distributor or agent,
and may not be transferred or assigned.

P MA'|'|°M.|NC, 5211 Industrial Road « Fort Wayne, IN 46825 USA o (260) 484-2580 FAX: (260) 482-6805 o htip:/Awww.pyromation.com 3/02
© Copyright 2002 Pyromation, Inc. All rights reserved. Form 401f
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Ki, K2, K8

PRESSURE TRANSDUCER @

INSTRUCTION SHEET

-; WIG

This instrument is susceptible to

§ damage when exposed to static
electrical charges. To avoid damage
to the transducer observe the
following:

« Ground the body of the transducer
BEFORE making any eleclrical
connections

* When disconnecting, remove the
ground LAST.

Note: The braided shield and drain
wire in the cable (if supplied) is not
connected to the transducer body,
and is not a suitable ground.

CAUTION: Pressure spikes in excess
of the rated overpressure capability
8 of the transducer may cause irrevers-

§ ible electrical and/or mechanical '
damage to the pressure measuring
| and containing element(s).

Mounting

The transducer requires no special mount-
ing hardware, and can be mounted in any
plane with negligible position error.

Although the unit can withstand normal
vibration without damage or significant
output effects, it is always good practice to
mount the transducer where there is mini-
mum vibration.

For units with NPT type pressure fittings
apply teflon tape or an equivalent sealant
to the threads before installing.

When tightening, apply a wrench to the
hex wrench flats located just above the
pressure fitting. DO NOT tighten by using
a pipe wrench on the housing.

Power Supply - K1 Models Only

The supply voltage for the 1-5 and 1-6 Vdc
output transducers must be within the
range of 10 to 36 Vdc. The maximum
supply voltage for a 4-20mA current out-
put transducer is 36 Vdc while the mini-
mum supply voltage is dependent upon
the loop resistance of the circuit. The load
limitation chart shows the minimum supply
voltage (Vmn) required for a given loop
resistance {Rioor).

Noise

For minimum noise susceptibility, avoid
running the transducer's cable in a con-
duit that contains high current AC power
cables. Where possible avoid running the
cable near inductive equipment.

Shield Wiring

Connect the braided shield to the guard
terminal on the reading instrument (meter,
etc.) if available or to ground or to the
power supply negative terminal.

Adjustment Potentiometers

The zero and span pots are accessible
through the top of the case. Loosen the
four screws and separate the top carefully.
The zero pot is marked with a white dot.

Vent Tube

The cable will have a clear Teflon vent
tube that's required at pressure below 500
psi to provide atmospheric reference. The
open end should be placed in a dry area.

Output - K8 Only

Sensitivity may be from 6 mV/V to 18 mV/V
for any individual transducer. Zero offset is
within #3 mV/V. Output is proportional to
supply voltage (ratiometric).

Excitation — K8 & K2

For proper operation a voltage within the
range of 5 to 10 Vdc must be applied be-
tween the transducer's supply terminals.

Life Support Policy

Dresser’s products are not authorized for

use as critical components in life support

devices or systems without the express
written approval of the General Manager,

Transducer Operation of Dresser Industries

Instrument Division. As used herein:

1. Life support devices or systems are
devices or systems which, (a) are in-
tended for surgical implant into the
body, or (b) support or sustain life,
and whose failure to perform, when
properly used in accordance with
instructions for use provided in the
fabeling, can be reasonably expected
to result in a significant injury to the
user.

2. A critical component is any compo-
nent of a life support device or system
whose failure to perform can be rea-
sonably expected to cause the failure
of the life support device or system, or
to affect its safety or effectiveness.

© Copyright Dresser Industries, Inc.
All sales subject to standard terms and conditions of sale
Form No. 250-2924 1P1/93 -6 Rev. 2/99 Printed in U.S.A.

DRESSER

A Halliburton Company

Load Limitations 4-2CmA Output Only
R Loar

1182 4

1000

750

500

250

0

V. m=10V+ ((022A x R )
R =Rs+R,

. = Loop Resistance (ohms)
R¢ = Sense Resistance (chms)
R,, = Wire Resistance (ohms)

K1, K2 Transducers

6-PIN BENDIX
0.95Q.

4-PIN BENDIX

‘] 0.8SQ. e
-

K8 Transducers

0.5
1.1 ﬂ
=T
_ a
—05

=
_———‘ , L—O.34

[




K1 Transducers = Electrical Connections K2 Transducers - Electrical Connections K8 Transducers - Electricai Canniaticas
Voltage Output Umts 15, 1:5' Vdc Ratiomeiric lmWV} ;
" Cablé Type F2 " “Cable Type F2 "Cable Type F2 ...
Red = +Power Red = +Power Red - = +FPower
White = Common White = —Power White = -—Power
Green = Oulpiut Green = +Output Green = +Outpu?
Cable Tybe c1 s - Black = . —Output B :,." . Black . = . -Output
Rod ' - = 4 Powar Cable Type C1 i .4 Inch Leads
White =  Common Red = + Power : Red =" +Power
. Groen 5 Output -.White | = — Power R L, .. White = -Power, .
Green " = + Output o 7.7y Green T =" +Output .
Hirschmann Type 7. Black : = - Output WYX “ewe .= ~Ouput
PINT = +P - N . g e s
° \©14 PIN-;' i :M'm . Be:ldlx 4 I:In . .
o PIN4 = Ouput ) @ g:ga = 10%9& Special Wiring - geelj‘X" Varlaltion
Bendix 4-Pin, 6-Pin A PnC = -Output n Unit Labe
G 0! Pin A = +Power Qo [¢) Pin D = -Power
(@) PnB =  Oupul Bendix 6-Pin Varlation Wire Hookup
o0 PinD = Common
PinA . = +f;ower Red =  +Power
_ ﬁ};,‘g - :ofn;em{ XTQ Black = Common
. Current Gutput Units 4-20mA PinC = Oulput White = Owiut
. PinF = Shunt Cal. TG ggdd( - EE&'?Z?J"
Cable Type F2 Gack T Gomm
Red = +Power
Black = -~Power
Cable Type C1
Red = +Power
Black = ~Power
Hirschmann Type
PIN-1 = +Power
PIN-2 = —Power
Bendix 4-Pin, 6-Pin

Pin A = +Power
(S ni(e) Pin B = -Power

WARNING: READ BEFORE INSTALLATION

Fluid hammer and surges can destroy any pressure transducer and must
always be avoided. A pressure snubber should be installed to eliminate the
damaging hammer effects. Fluid hammer occurs when a liquid flow is sud-
denly stopped, as with quick closing solenoid valves. Surges occur when flow
is suddenly begun, as when a pump is turned on at full power or a valve is
quickly opened.

Liquid surges are parttcularly damaging to pressure transducers if the pipe
is originally empty. To avoid damaging surges, fluid lines should remain fult

_ (if possible), pumps should be brought up to power slowly, and valves opened

slowly. To avoid:damage from both fluid hammer and surges, a surge
chamber should be installed.

Symptoms of flmd hammer and surge's damaging effects:

a) Pressure transducer exhibits an output at zero pressure -
(large zero offset). If zero offset is less than 10% FS, user
can usually re-zero transducer, install proper snubber and
continue monitoring pressures.

b) Pressure transducer output remains constant regardless
of pressure.

© Copyright Dressar Industries. inc. c) In severe cases, there will be no output.
Al gales subject to standard terms and conditions of sale B
Form No. 250-2924 1P 1/83 ~ 6 Rev. 2/89 Printed in U.S.A.

i

Recalibration Instructions:

A Halliburton Company ' 1. Apply 0% Full Scale Pressure. '
Set the output using the Zero adjustment potent:ometer

DRESSER INDUSTRIES, INC.
INSTRUMENT DIVISION
38 WELLINGTON ROAD Apply 100% Full Scale Pressure.

Set the output using the Span adjustment potentiometer.
‘Repeat steps 1 thru 4 as necessary.

RN

MILFORD, CONNECTICUT 06460 U.SA.
(203) 783-6650 VOICE ]

(203) 7836659 FAX .
Wiring Diagrams for Alf Transducers 1 powen
+ RED (s + RED (e« -|| + RED «
oy — WHITE (- Power) SUPPLY ~—— WHITE_(Common)] owen
_L——] TRANSDUCER B . TRANSOUCER TRANSDUCER
+ GREEN {+ Outpu) — “
I BLACK {- Outpust) :] . GREEN (» Output) — D :ucx (]
METER - METER ;. . ‘ METER
4-Wire Ratiometric (mV/V) 3-Wire Voitage 4-20 mA




DATE |REV] ECO REVISION BY- | CHK | EOR
2/4/02 A 3463 ADDED SERIES 35, 335 & 735, .ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/6/02 B N/A ADDED T SUFFIX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/5/02 C 3498 - | ADDED MV OUTPUT DIAGRAM. CHF SMK
3/19/02 | D 3498 | REVISE EXCITATION QUTPUT 7. CHF SMK
Class I, Ii, lll, Div. 1

Groups A-G

Hazardous Location

Hazardous Location !

Nonhazardous Location
supply vollage ———
r RL| andog
red L3 — n nput
2-wire . Intrinsic Safety 2
Transducer] 170 Barrier PV
! supply
I common
]
| TS goud Ground Bus
) conducior ?
Flgure 1. Wiring diagram for 2-wire, 4-20mA output.
(see notes 1 and 3)
Hazardous Location | Nonhazardous Location
| l
red
gy ;s ] caph ot
Transducer] - gen  Bamer oy i
|
analog
[ } i
| Ground Bus T
I Soomi PO
1 conductor —?— common
Figure 2. Wiring diagram for 2-wire, 4-20mA output.
(see notes 1 and 3) .
Hazardous Location Nonhazardous Location

Approved ' 7 Le
2-wire s hh'ir:zoasdsty L supply voltage
[Transducer] ) Isolator ;

analog nput

Figure 3. Wiring diagram for 2-wire, 4-20mA output.

(see notes 1 and 3)

The Transducers listed below are designed for installation in a
Class |, Division 1, Groups A, B, C and D, Class I, Division 1,
Groups E, F, and G, Class llI, Division 1 hazardous location when
connected to Associated Apparatus as described below.

When installing a transducer with the temperature output option
(XXX-A7C-DOEEEE), additionally install a duplicate barrier (as
referenced below in note 3) for the 4-20 mA temperature loop.

Series 27-ABC-DOEEEE, 28-ABC-DOEEEE,
30-ABC-DOEEEE, 35-ABC-DOEEEE
A = pressure type: 1,3,4
B = excitation/output 1,2,3,4,5,7
C = pressure connection: 1,2,4,5,6,7,8
D = electrical connection: 1,4
EEEE = pressure range: 0-2000 PS!
Voltage Suppression options available with these series:
Option-009, Option-012

Series 700-ABC-DOEEEE, 710-ABC-DOEEEE,
720-ABC-DOEEEE, 730-ABC-DOEEEE,"
735-ABC-DOEEEE, 750-ABC-DOEEEE

A = pressure type: 1,3,4
B = excitation/output: 1,2,3,4,5,7
C = pressure connection: 2,0,A,B,C,D
D = electrical connection: 0,4
EEEE = pressure range: 0-300 PSI
Voltage Suppression options available with these series:
Option-009, Option-012
T after series # indicates Titanium housing and
Hastelloy or Titanium sensor. (Except 750)

Series 300-ABC-DOEEEE, 320-ABC-DOEEEE,
330-ABC-DOEEEE, 335-ABC-DOEEEE
A= pressure type: 1,3
B = excitation/output: 3,4
C = pressure connection: 0
D = electrical connection: 0
EEEE = pressure range: 0-300 PSt
Voitage Suppression options available with these series:
Option-009, Option-012
T after series # indicates Titanium housing and
Hastelloy or Titanium sensor.

WARNING: DRAWN jﬁe;cz ENGINEER | APPROVED
CHF S ’

THIS PART IS USED IN AN AGENCY APPROVED ASSEMBLY. Y : v

REVISIONS MUST BE SUBMITTED FORAGENCY APPROVAL. 4/24/00 k/ A gu v 3"PR:'\‘ SEng‘l f‘:\,l!? :_:AM % rﬁ_ 1; 566

UNLESS OTHERWISE SPECIFIED, DIMENSIONS IN INCHES

INCHES MILUMETERS | ANGLE +/-3

XX 0.03 X 08 BREAK SHARP EDGES] DRAWING TITLE

200 0005 | XX 013 | AWXSNI0 ] T CERTIEICATION DRAWING

ARSI [0 csA
DRAWING LAST UPDATED | HEAT TREATMENT CODENDENTNG | fyp sING NO REVISION
DATE: 03/19/02 | TA-6611 D
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DATE [REV] ECO REVISION BY | CHK | EOR
2/4/02 A 3463 | ADDED SERIES 35, 335 & 735, .ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/6/02 B N/A ADDED T SUFAX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/5/02 C 3498 | ADDED MV OUTPUT DIAGRAM. CHF SMK
3/19/02 | D 3498 REVISE EXCITATION OUTPUT 7. CHF SMK
Class |, Il lil, Div. 1

Groups A-G Notes:

Hazardous Location

Hazardous Location

Approved 3 5
. ﬁ E Intrinsic Safety
3-wire 4 2
TransducenJ b L.} B

1 Nonhazardous Location
r\.-
1 supply voltage
artier P common
Ground Bus
LS. ground
conducior =
Figure 4. Wiring diagram for 3-wire, 0-5V output.
(see notes 2, 3, 4 and §5)
Nonhazardous Location
N 1 excitaion +
9 2 exitaton -
[ Li) K )
1 signal +
2 signal -
0

Wiring diagram for 4-wire, mV output. (see notes 5,

6 and

1A. For System Certification, Associated Apparatus shall be CSA
certified with the following parameters: B=4

Channef Ymax/Rmin Lead
I 28V /26702 red to black -
] 10V/50 Q or black to ground
28V / diode

1B. For System Certification, Associated Apparatus shall be CSA
cerfified with the following parameters: B=7

Channel Vmax / Rmin Lead
! 28V /560 2 red to black
I 10V/50 2 or black to ground
28V / diode

2. For System Certification, Associated Apparatus shall be CSA
certified with the following parameters: B=3

Qhanm:l ¥Ymax / Rmin Lead
28V/300 Q red to black
II 10V/50Q white to black
3. Recommended Associated Apparatus as follows:
Mfg, Part Number Figure Numbar

R. Stahl 9001/01-280-100-10 1

R. Stahl 9001/51-280-110-14 2 }B =4
R. Stahl 9002/13-280-110-00 2

R. Stah! 9303/11-22-11 3

R. Stahl 9002/11-280-293-00 4—B=3
R. Stahl 9001/01-280-50-10 2—B=7

_4. Where more than one barrier/channel is used, bariers/channels

must be of the same polarity.

5. For System Certification, Associated Apparatus shall be CSA
" certified with the following parameters: B=1

Chanpel VYmax / Rmin Lead
| 93v/39Q blk to gnd
1 93v/39Q wht to gnd
] 96vV/4750 red to gnd
v 09.6V/4750 gm to gnd

6. For System Certification, Associated Apparatus shall be CSA
certified with the following parameters: B =2,5

Channel Vmax / Rmin Lead
1 28V /3000 blk to gnd
] 10V/50 2 wht to gnd
1] 29.6V/4750Q red to gnd
v 9.6V/475Q gm to gnd
7. Recommended Associated Apparatus as follows:
Mfa, Part Number LEADS
R. Stahl 9002/10-187-270-00 excitaton B=1
R. Stah! 8002/22-093-040-00 signal
R. Stahl 9002/11-280-293-00 excitation B=2,5

8. Control Room apparatus shall not generate in excess of
250V (U ma).

9. Installation should be in accordance with Appendix F of the
Canadian Electrical Code, Part |.
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DATE |REV| ECO REVISION BY-1 CHK | EOR
2/4/02 | A| 3463 | ADDED SERIES 35, 335 & 735, .ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/6/02 B N/A | ADDED T SUFFIX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/6/02 | C | 3498 | ADDED MV OUTPUT DIAGRAM. CHF SMK

3/19/02 { D | 3498 | REVISE EXCITATION OUTPUT7. CHF SMK

Class |, Ii, 1ll, Div. 1
Groups A-G
Hazardous Location

Hazardous Location I Nonhazardous Location

' [1

bik 3 1
whi . Intrinsic Safety 2
§ P Barrier P #
red 3 . 1 signal +
. Intrinsic §afety 2 signal -
i Barrier e
! Ground Bus
1.S. ground
conducior '?_‘

Wiring diagram for 4-wire, mV output. (see notes 1 and 2)

General Notes:
1. This drawing applies to KPS| Series 27, 28, 30, 35, 169, 173,

300, 320, 330, 335, 700, 710, 720, 730, 735, 750 transducers.

The Series 169 and 173 Depth Transducers are designed for
installation in a Class |, Division 1, Groups A, B, C and D, Class I,
Division 1, Groups E, F, and G, Class lli, Division 1 hazardous
location when connected to Associated Apparatus as described in
note 1.

Series 169-ABC-DOEEEE, 173-ABC-DOEEEE
A= pressure type: 1,3
B = excitation/output: 1
C = pressure connection: 2,0,8,C
D = electrical connection: 0,4
EEEE = pressure range: 0-300 PSI

T after series # indicates Titanium housing and
Hastelloy or Titanium sensor. :

Notes:
1. For System Certification, Associated Apparatus shall be CSA
certified with the following parameters:

Channel Vmax/Rmin Lead
| 9.3vi/i3gQ blk to gnd
1] 9.3v/39 0 whtto gnd
n 9.6V/475Q red to gnd
v 96V/475Q gm to gnd
2. Recommended Associated Apparatus as follows:
Mig. Part Number Leads
R. Stahl 9002/10-187-270-00 excitation
R. Stahl 9002/22-093-040-00 signal

3. Control Room apparatus shall not generate in excess of
250V ( Umax ).

4. installation should be in accordance with Appendix F of the
Canadian Electrical Code, Part |.
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DAIE |[REV] ECO REVISION BY-| CHK | EOR
12/3/01 A 3463 ADDED SERIES 35, 335 & 735, ADDED P, JO ENTITY PARAMETERS FOR 4-20mA SENSORS. CHF SMK
2/4/02 B 3463 ADDED VOUAGE SUPPRESSION OPTIONS. CHF SMK
2/5/02 C N/A ADDED T SUFAX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/1/02 D 3498 ADDED MV OUTPUT DIAGRAM. CHF SMK
3/19/02 E 3498 REVISE EXCITATION UQTPUT 7. CHF SMK

Class I, i, Hil, Div. 1 The Transducers listed below are designed for installation in a
Groups A-G Class |, Division 1, Groups A, B, C and D,Class II, Division 1,

Hazardous Location

Hazardous Location Nonhazardous Location

Transducer|

i

!

; Ground Bus
'

Figure 1. Retumn Lead Floating

Hazardous Location ¢
]
‘ ]
L 1.2y

2-wire
!
|
|
|
1

Nonhazardous Location

Transducer

Figure 2. Retumn Lead Grounded

Hazardous Location | Nonhazardous Location

ed
2-wire
[Transducer

Le

Figure 3. Field Circuit Isolated

Wiring diagram for 2-wire, 4-20mA output.
(see note 2 and all sectional notes)

supply woltage ——|
RL|

supply voltage

i

i

Groups E, F, and G, Class Hl, Division 1 hazardous location when
connected to Associated Apparatus as described in
note 1.

When installing a transducer with the temperature output option
{(XXX-ATC-DOEEEE), additionally install a duplicate barrier (as
referenced below in note 2) for the 4-20 mA temperature loop.

Series 27-ABC-DOEEEE, 28-ABC-DOEEEE,
30-ABC-DOEEEE, 35-ABC-DOEEEE
A= pressure type: 1,34
8 = excitation/output 1,2,3,4,5,7
C = pressure connection: 1,2,4,5,6,7,8
D = electrical connection: 1,2,3,4
. EEEE = pressure range: 0-2000 PS|

Voltage Suppression options available with these series:

Option-009, Option-012

Series 700-ABC-DOEEEE, 710-ABC-DOEEEE,
720-ABC-DOEEEE, 730-ABC-DOEEEE,
735-ABC-DOEEEE, 750-ABC-DOEEEE

A= pressure type: 1,34
B = excitation/output: 1,2,3,4,5,7
C = pressure connection: 2,0,A,B,C.D
D = electrical connection: 0,4
EEEE = pressure range: 0-300 PS|
Voitage Suppression options available with these sefies:
Option-009, Option-012
T after series # indicates Titanium housing and
Hastelloy or Titanium sensor. (Except 750)

Series 300-ABC-DOEEEE, 320-ABC-DOEEEE,
330-ABC-DOEEEE, 335-ABC-DOEEEE
A= pressure type: 1,3
B = excitation/output: 3,4
C = pressure connection; 0
D = electrical connection: 0
EEEE = pressure range: 0-300 PSI
Voltage Suppression options available with these series:
Option-009, Option-012
T after series # indicates Titanium housing and
Hastelloy or Titanium sensor.

Entity Parameters (B = 2,3,4,5) Entity Parameters (B = 7)
Vine= 28V Vina= 28V
Imax= 110MA I ma= S0MA
C; =0.064p.F C; =0.064pF
L i 0 Li= 0
Pra= 1W Pra= 1W
Entity Parameters (B=1)
Vo= 187V
I mar= 293mMA
C‘ =0
Li=0

DRAWN

CHECKED

ENGINEER

APPROVED

WARNING:

THIS PART IS USED IN AN AGENCY APPROVED ASSEMBLY. CHF

N LAl

PRESSURE SYSTEMS

REVISIONS MUST BE SUBMITTED FOR AGENCY APPROVAL. 4/24/00

4

2 /]3P oy

*

34 RESEARCH DRIVE * HAMPTON, VA. 23666
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DATE [REV| ECO REVISION BY-| CHK | EOR
12/3/01 | A 3463 | ADDED SERIES 35, 335 & 735, ADDED P, JO ENTITY PARAMETERS FOR 4-20mA SENSORS. CHF SMK
2/4/02 B 3463 ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/5/02_| C | N/A_| ADDEDT SUFFIX TO SEREES # FOR TITANIUM OPTION. CHF SMK
3/1/02 D 3498 | ADDED MV OUTPUT DIAGRAM. CHF SMK
3/19/02 | E | 3498 | REVISE EXCITATION UOTPUT 7. CHF SMK
Class ', “, I", DiV. 1 Notes:

Groups A-G 1. Associated Apparatus shall provide intrinsically safe
Hazardous Location connections which meet the following parameters.
V <V mex Co2CiC s
) <V La2Lpl e
Hazardous Location 1|~ Nonhazardous Location p < pm
I
od - sioply 2. Recommended Associated Apparatus as follows:
AWUV 3 P M
3wire 1 ik Sdlety signa Mfg. Model No. Figure
[ Transducer] L Lo} 4 4 common R. Stahl 9001/01-280-100-10 2
1 R. Stahl 9001/51-280-110-14 1 B=4
| R. Stahl 9002/13-280-110-00 1
' R. Stahi 9303/11-22-11 3
Ground Bus R. Stahl 9002/11-280-293-00 4 —B=3
| Y common R. Stahi 9001/01-280-50-10 2 —B=7
1 conductor ?
Figure 4. Wiring dlagram for 3-wire, 0-5V output. 3. Recommended Associated Apparatus as follows:
(see note 2 and all sectional notes) Mfg. Model No. Leads
R. Stahl 9002/22-093-040-00  Signal
R. Stahl 9002/10-187-27000 Excitation B =1
R. Stahl 9002/11-280-293-00 ExcitationB=2o0r5
Hazardous Location Nonhazardous Location
- | I ) 4, Control Room apparatus shall not generate in excess of
:: 'csﬂmy ; ;g—"ﬂm 250V ( U ).
<> red L =4 . 5. Installation should be in accordance with Article 504 in the
EE, i Saay §: s National Electrical Code, ANSI/NFPA 70
A w4

LS. ground
conductor

Figure 5. Wiring dlagram for 4-wire, mV output.
(see note 3 and all sectional notes)
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DATE [REV| ECO REVISION BY- | CHK | EOR
12/3/01 | A 3463 | ADDED SERIES 35, 335 & 735, ADDED Py, JO ENTITY PARAMETERS FOR 4-20mA SENSORS. CHF SMK
2/4/02 B 3463 | ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/5/02 C N/A ADDED T SUFFIX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/1/02 D 3498 | ADDED MV QUTPUT DIAGRAM. CHF SMK
3/19/02 | E 3498 | REVISE EXCITATION UOTPUT 7. CHF SMK

The Series 169 and 173 Depth Transducers are designed for

installation in a Class ), Division 1, Groups A, B, C and D, Class i,

Division 1, Groups E, F, and G, Class lll, Division 1 hazardous
Hazardous Location Nonhazardous Location location when connected to Associated Apparatus as described in

1

note 1.

3 T excitation + Series 169-ABC-DOEEEE, 173-ABC-DOEEEE
+ 9002/10-187-270-00 , excitation - A= pressure type: 1,3
red L Lia adh | _ B = excitation/output: 1
S 9002/22-093-04000 fig::_' C = pressure connection: 2,0,B,C
e o D = electrical connection: 0,4
Series 169,173 | EEEE = pressure range: 0-300PSI|
Ground Bus N s . .
] I @ T after series # indicates Titanium housing and
LS. ground Hastelloy or Titanium sensor.
conductor _?'
Wiring diagram for 4-wire, mV output. Entity Parameters
{see note 2 and all sectional notes) Via= 18.7V
{ max= 293MA
C| =0
L i= 0
Notes:
1. Associated Apparatus shall provide intrinsically safe
connections which meet the following parameters.
Vi<V may Ca 2C#C oy
lT <l max La=Li#tL pags
2. Recommended Associated Apparatus as follows:
Mfo. Model No,
R. Stahi 9002/10-187-270-00
R. Stahl 9002/22-093-040-00
3. Control Room apparatus shall not generate in excess of
250V (Upax ).
4_ Installation should be in accordance with Article 504 in the
National Electric Code, ANSI/NFPA 70.
WARNING DRAWN CHECKED | ENGINEER { APPROVED
THIS PART IS USED IN AN AGENCY APPROVED ASSEMBLY. cHe | Hk /. éé)‘[‘ PRESSURE SYSTEMS
REVISIONS MUST BE SUBMITTED FORAGENCY APPROVAL | | 4/04/00] 3 /65/41, 5[@ ou 34 RESEARCH DRIVE * HAMPTON, VA 23666
UNLESS OTHERV:IISE SE;ECIFIED, DIMENSIONS IN INCHES
INCHES MILUMETERS | ANGLE +/-3
XX 0.03 X 0.8 |BREAK SHARPEDGES| DRAWING TILE
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DRAWING LAST UPDATED ] HEAT TREATMENT CODEINDENTNO | b viNG NO REVISION
DATE: 03/19/02 TA-6609 E
TIME: 14:12:00 | "eewcsee i
BY: CHF NTS DO NOT SCALE DRAWING | SHEET 3/3




DATE_[Rev] ECO REVISION BY | CHK | EOR
12/20/01 | A | 3463 | ADDED SERIES 35, 335 & 735; ADDED VOUIAGE SUPPRESSION OPTIONS, CHF SVK
2/6/02_| B | N/A | ADDED TSUFFIXTO SERES # FOR TTANIUM OPTION. CHF SMK
3/4/02_| C | 3498 | ADDED MV OUTOUT DIAGRAM. CHF SMK
3/19/02 | D | 3498 | REVISE EXCITATION OUTPUT 7. CHF SMK
6/13/02 | E | 3496 | ADD SERIES 500 & 510 INFORMATION. CHE SMK
6/19/02_| F | 3496 | REVISE SERIES 500 & 510 INFORMATION. CHF SMK
7/2/02_| G |__NJA | TANIUM OPTION WAS NOT SHOWN FOR SERIES 500,510. CHF SMK
8/1/02_| H | N/A | REVISED NOTES 7.8 &9 FOR SEREES 500510. CHF SMK

Class |, Il, Ili, Div. 1
Groups A-G
Hazardous Location

Hazardous Location Nonhazardous Location

I ——

[
Approved

red ! :

2-wire ﬂ: Intrinsic Safety ; supply voltage
[Transducer| y P Barrier vy .

% RL

|
I
! '*IJ Ground Bus T
I
1

S

COmUImon
Figure 1. Return Lead Floating

Hazardous Location i [\_
red !

iy e

Transducer, 4 PA Barrier P

1.S. ground
conductor

Nonhazardous Location
supply voltage ———]

supply
common

Ground Bus

1.S. ground
conductor

Figure 2. Return Lead Grounded

Nonhazardous Location

[

Hazardous Location

analog
input

analog
input

The Transducers listed below are designed for installation in a
Class I, Division 1, Groups A, B, C and D,Class {l, Division 1,
Groups E, F, and G, Class llI, Division 1 hazardous location when
connected to Associated Apparatus as described in

note 1.

When installing a transducer with the temperature output option
(XXX-A7C-DOEEEE), additionally install a duplicate barrier (as
referenced below in note 2) for the 4-20 mA temperature loop.

Series 27-ABC-DOEEEE, 28-ABC-DOEEEE,
30-ABC-DOEEEE, 35-ABC-DOEEEE
A = pressure type: 1,3,4
B = excitation/output 1,2,3,4,5,7
C = pressure connection: 1,2,4,5,6,7,8
D = electrical connection: 1,2,3,4
EEEE = pressure range: 0-2000 PSI
Voltage Suppression options available with these series:
Option-009, Option-012

Series 700-ABC-DOEEEE, 710-ABC-DOEEEE,
720-ABC-DOEEEE, 730-ABC-DOEEEE,
735-ABC-DOEEEE, 750-ABC-DOEEEE

A = pressure type: 1,3,4
B = excitation/output: 1,2,3,4,5,7
C = pressure connection: 2,0,A,B,C,.D
D = electrical connection: 0,4
EEEE = pressure range: 0-300 PSI
Voltage Suppression options available with these series:
Option-009, Option-012
T after series # indicates Titanium housing and
Hastelloy or Titanium sensor. (Except 750)

Series 300-ABC-DOEEEE, 320-ABC-DOEEEE,
330-ABC-DOEEEE, 335-ABC-DOEEEE
A = pressure type: 1,3
B = excitation/output: 3,4
C = pressure connection: 0
D = electrical connection: 0
EEEE = pressure range: 0-300 PSi
Voltage Suppression options available with these series:

red Option-009, Option-012
Approved ik ! 9303 v supply voltage T after series # indicates Titanium housing and
Intrinsic Safety ~ °, Hastelloy or Titanium sensor.
[Transducer I \solator
3
)" - Entity Parameters (B = 2,3 4,5) Entity Parameters (B=7)
analog input Vinax= 28V Vina= 28V
| Imax= 110MA Lmax= 50MA
: C, =0.084pF C,; =0.064pF
L;=0 Lt=0
Figure 3. Field Circuit Isolated P = 1W Pr= TW
Wiring diagram for 2-wire, 4-20mA output. . _
(see note 2 and alf sectional notes) Entity Parameters (B=1)
V.= 18.7V
[ max= 293MA
Ci =0
Li=0
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DATE [REV| ECO REVISION BY CHK | EOR
12/20/01 | A 3463 | ADDED SERIES 35, 335 & 735; ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/6/02 B N/A ADDED T SUFHX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/4/02 C 3498 | ADDED MV OUTOUT DIAGRAM. CHF SMK
3/19/02 | D 3498 REVISE EXCITATION QUTPUT 7. CHF SMK
6/13/02 E 3496 ADD SERIES 500 & 510 INFORMATION. CHF SMK
6/19/02 F 3496 REVISE SERIES 500 & 510 INFORMATION. CHF SMK
7/2/02 G N/A TIHANIUM OPTION WAS NOT SHOWN FOR SERIES 500.510. CHF SMK
8/1/02 H N/A REVISED NOTES 7.8 & 9 FOR SERIES 500,510. CHF SMK
H Notes:
V.
CIasGS;_L’JI' s"k_%l 1 1. Associated Apparatus shall provide intrinsically safe
P ) connections which meet the following parameters.
Hazardous Location Vi <V mae C, 2C4C e
I <l m L 2L+l ass
Hazardous Location Nonhazardous Location p < pmu =
Approved red ' l’\ - Iy voltoge 2. Recommended Associated Apparatus as follows:
. SU|
3-wire i Intrifsic Safely 4 S: ol Mfq. Model No. Figure
Trans"ucef A 2 YL R. Stahl 9001/01-280-100-10 2
! R. Stah! 9001/51-280-110-14 1 B=4
| R. Stah! 9002/13-280-110-00 1
| : R. Stahl 9303/11-22-11 3
Ground Bus R. Stahl 9002/11-280-293-00 4 —B=3
| Iy (X X ) R. Stahl 9001/01-280-50-10 2 —B=7
1 conductor ?

Figure 4. Wiring diagram for 3-wire, 0-5V output.
(see note 2 and all sectional notes)

Hazardous Location

blk

==

Nonhazardous Location

[

¥ PA

3 1
N Intrinsic Safety 2
Barrier PN

Intrinsic Safety
Barrier

1 signal +
2 signal -
PA

Ground Bus

I.S. ground
conductor

Figure 5. Wiring diagram for 4-wire, mV output.
(see note 3 and all sectional notes)

3. Recommended Associated Apparatus as follows:

Mfg. Model No. Leads
R. Stahl 9002/22-093-040-00  Signal
R. Stahl 9002/10-187-270-00  Excitation B = 1
R. Stahl 9002/11-280-293-00 Excitation B =2 or 5

4. Control Room apparatus shall not generate in excess of
250V { Umpax ).

5. Installation should be in accordance with Article 504 in the
National Electrical Code, ANSI/INFPA 70

WARNING DRAWN CHECKED | ENGINEER | APPROVED
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DRAWING LAST UPDATED | HEAT IREATMENT CODEINDENTNO | (0 \ING NO REVISION
DATE: 08/01/02 TA-6610 H
Tl M E: ‘{ 4 :40:00 MATERIAL SPEC DWG SCALE FSSTOCR NS
BY: CHF NTS DO NOT SCALE DRAWING | SHEET 2/5




DATE |REV] ECO REVISION BY CHK | EOR
12/20/01 | A 3463 ADDED SERIES 35, 335 & 735; ADDED VOLTAGE SUPPRESSION OPTIONS. CHE SMK
2/6/02 B N/A ADDED T SUFFIX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/4/02 C 3498 ADDED MV OUTOQUT DIAGRAM. CHF SMK
3/19/02 | D 3498 REVISE EXCITATION QUTPUT 7. CHF SMK
6/13/02 E 3496 ADD SERIES 500 & 510 INFORMATION. CHF SMK
6/19/02 F 3496 REVISE SERIES 500 & 510 INFORMATION. CHF SMK
7/2/02 G N/A TITANIUM OPTION WAS NOT SHOWN FOR SERIES 500.510. CHF SMK
8/1/02 H N/A REVISED NOTES 7.8 & 9 FOR SERIES 500.510. CHF SMK
The Series 169 and 173 Depth Transducers are designed for
installation in a Class |, Division 1, Groups A, B, C and D, Class I,
Division 1, Groups E, F, and G, Class lil, Division 1 hazardous
Nonhazardous Location location when connected to Associated Apparatus as described in

Hazardous Location |
1 [\‘I .
bik 3 1 excitation +
wht + 9002/10-187-270-00 , tation -
$7a (R} .
red 3 1 signal +
m 1 9002/22-093-040-00 , signal -
L1 PN Y

Series 169,173 I

Ground Bus
1
1.S. ground
conductor '%'
Wiring diagram for 4-wire, mV output.
(see note 2 and all sectional notes)

note 1.

Series 169-ABC-DOEEEE, 173-ABC-DOEEEE
A = pressure type: 1,3
B = excitation/output: 1
C = pressure connection: 2,0,8,C
D = electrical connection: 0,4
EEEE = pressure range: 0-300PS!

T after series # indicates Titanium housing and
Hastelloy or Titanium sensor.

Entity Parameters
V= 18.7V
| max= 293mA
C; =0
L|= 0

Notes:
1. Associated Apparatus shall provide intrinsically safe
connections which meet the following parameters.

Vi<V max
Ve <l

Ca 2C+C o
La2LtL jeans

2. Recommended Associated Apparatus as follows:

Mfq. Model No. -
R. Stahl 9002/10-187-270-00
R. Stahl 9002/22-093-040-00

3. Control Room apparatus shall not generate in excess of
250V ( Upmax )-

4, Installation should be in accordance with Article 504 in the
National Electric Code, ANSI/NFPA 70.

DRAWN | CHECKED

ENGINEER | APPROVED

WARNING:
THIS PART IS USED IN AN AGENCY APPROVED ASSEMBLY.
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REVISIONS MUST BE SUBMITTED FOR AGENCY APPROVAL.
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DATE |ReV] ECO REVISION BY | CAK | EOR
12/20/01 | A 3463 ADDED SERIES 35, 335 & 735; ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/6/02 B N/A ADDED T SUFFIX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/4/02 | C | 3498 | ADDED MV OUTOUT DIAGRAM. CHF SMK
3/19/02 | D 3498 REVISE EXCITATION OUTPUT 7. CHF SMK
6/13/02 E 3496 ADD SERIES 500 & 510 INFORMATION. CHF SMK
6/19/02 F 3496 REVISE SERIES 500 & 510 INFORMATION. CHF SMK
7/2/02 G N/A TITANIUM OPTION WAS NOT SHOWN FOR SERIES 500,510, CHF SMK
8/1/02 H N/A REVISED NOTES 7.8 & 9 FOR SERIES 500.510. CHF SMK
Class |, Hl, lli, Div. 1 The Series 500,510 Depth Transducers are designed for installation
Groups A-G in a Class |, Division 1, Groups A, B, C and D, Class I, Division 1,

Hazardous Location

Groups E, F, and G, Class HI, Division 1 hazardous location when
connected to Associated Apparatus as described in note 1.

Hazardous Location | Nonhazardous Location
Series 510 | I | Series 500-ABC-DOEEEE, Series 510-ABC-DOEEEE
R T RS485-A A= pressure type: 1,3,4
. 39f|3| Interface F R5485-8 B = excitation/output: C,D
AL iad " S ,yvq“age C = pressure connection: 2,0,B,C,1,4,6,7
: Power Interface , pp D = electrical connection: 0,4
L (A EEEE = pressure range: 0-300 PSIG
. l T after series # indicates Titanium housing and
: Ground Bus Hastelloy or Titanium sensor.
1 Commo: .
1.5, ground " Entity Parameters:
— conductor = Power interface (for 500 and 510)
— V™ 28V
Wiring diagram for RS485 Option lmax= 1A
(Excitation/Output = D) C; =.002 pF (Per Sensor)
(see note 2) Li=0
RS485 Interface (Per Channel)
Vinas= 28V
Inax = 100mMA
Ci =.001 uF (Per Sensor)
L i=0
SDI-12 Signal Interface
Vo= 28V
Hazardous Location I Nonhazardous Location = 200mA
Series 500 | ll\- =.002 uF (Per Sensor)
et s Intrinsic Safety ; sugpllyzvoltage Li=0
4 .
gpn___ Barmier Wig Notes:
! 1. Associated Apparatus shall provide intrinsically safe
. | connections which meet the following parameters.
. ! Ground Bus Voc < Vipax Ca 2 C+C s
| LS. ground lse < lmax L, 2L eans
- I conductor =
- 2.R i :
Wiring diagram for SDI-12 Option ecommend!esd Ansastc'zcw;gethE?ﬁr;tus as follows
(Excitation/Output = C) Xcltation/Qutput =
(see note 3) Mfg. Model No.
R. Sta hl Serial Interface: 9002/22-240-160-00
R. Stah Power Interface: 9001/01-158-390-10
9001/01-199-270-10
9001/01-280-100-10
3. Recommended Associated Apparatus as follows:
Excitation/Output = C
Mfa. Modet Number
R. Stahl 9002/11-280-293-00
WARNING: DRAWN | CHECKED | ENGINEER | APPROVED

THIS PART IS USED IN AN AGENCY APPROVED ASSEMBLY.

CHF | ML,

REVISIONS MUST BE SUBMITTED FOR AGENCY APPROVAL.
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DRAWING LAST UPDATED
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TIME: 14:40:00 -
BY: CHF
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DATE |REV] ECO REVISION BY CHK | EOR
12/20/0) | A 3463 | ADDED SERIES 35, 335 & 735; ADDED VOLTAGE SUPPRESSION OPTIONS. CHF SMK
2/6/02 B N/A ADDED T SUFFIX TO SERIES # FOR TITANIUM OPTION. CHF SMK
3/4/02 C 3498 | ADDED MV OUTOUT DIAGRAM. CHF SMK
3/19/02 | D 3498 | REVISE EXCITATION OUTPUT 7. CHF SMK
6/13/02 | E 3496 | ADD SERIES 500 & 510 INFORMATION. CHF SMK
6/19/02 | F 3496 | REVISE SERIES 500 & 510 INFORMATION, CHF SMK
7/2/02 G N/A TITANIUM OPTION WAS NOT SHOWN FOR SERIES 500,510. CHF SMK
8/1/02 H N/A REVISED NOTES 7,8 & 9 FOR SERIES 500,510. CHF SMK
Notes: (continued)
4. Control Room apparatus shall not generate in excess of
250V ( U max ).
5. Installation should be in accordance with Article 504 in the
National Electric Code, ANSI/NFPA 70.
6. Attached sensor cable meets requirement of
NEC Article 500.30 (B) by the filler material
maintaining separation between conductors >.02".
7. RS485A and RS485B are run together as a
shielded twisted pair. If the conductor insulation is
less than .01", the combined current
of the serial interface barrier channels can not
exceed | max.
8. Supply voltage and common are run as a shielded
twisted pair.
9. SDI-12 data line is run using a singfe conductor of
a shielded twisted pair.
10. Total cable length allowable is the addition of all cable
lengths attached to a barrier in any configuration.
11. All cabling must comply with NEC Article 500.30 (B).
12. If the electrical parameters of the cable are unknown,
the following values may be used:
Capacitance - 60pF/ft
inductance - 0.20 pH/ft
WARN' NG DRAWN CHECKED | ENGINEER j APPROVED
THIS PART IS USED IN AN AGENCY APPROVED ASSEMBLY. CHF | .04, 45'111‘/
REVISIONS MUST BE SUBMITTED FOR AGENCY APPROVAL. A FRESSURE SYSTEMS
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1. Mounting Location
Minimum upstream/downstream sensor mounting requirements:

The sensor must be mounted in a rigid pipe to minimize vibration. Always maximize distance
between the sensor and pump source.

Horizontal pipe runs: All mounting angles are acceptable. Avoid air bubbles.
Vertical pipe runs: All mounting angles are acceptable, with upward flow preferred.

A Reynold's Number is a dimensionless number used to deter-
mine the effects of viscosity, specific gravity. and

Sensor m shown without §

velocity on flow sensor performance. To maintain B
system accuracy, a Reynold's Number greater than Y L
7.500 is required. N

Reynold's number = 3162.76 x Q x Sg/{u x 1D)
where: Q = Flow Rate in GPM;
Sg = Specific Gravity;

“Piezoelectric

u = Dynamic Viscosity in Centipoise: 1 | .~ sensor
ID = inside diameter in inches L Vortices
. ini i vel
Minimum downstream pipe backpressure levels “bluff body"

(full pipes) are required to prevent cavitation
within the sensor (section 8).

[ e P

Inlet Qutlet

Flange %’ Reducer , 7 90° Elbow (%ﬂ
p—— @‘[__> = )| A= H= ]
10x1D. | 15x1D. 125x1D. | 5x1D. 1 4 15x1D. 1 5x1.D.:
2 x 90° Elbow g
) | (== E=f )
5x1.D. i 20xI1D. | 5x1.D. ]

T

2 x 90° Elbow
3 dimensions

Valve/Gate .
><—=1H=H . |
25 x1.D. 5x1.D. 25 x1.D.
PN FUEU BTN

2. Installation
- Choose a mounting location that satisfies section 1 require-

2.1 Fusion Socket or Solvent Cement Socket

ments. N
Connector Sensor available in Fusion socket version: available in HP PVDF, PVDF, or PP.
P PP.PVC.PVOF__ A George Fischer Socket Fusion Joining Machine is required to
;‘ - - - 3 = et install the end connectors on the pipeline. Refer to the joining
471 o *| I machine manual for installation details.
"_I - = Ed O{‘R Flow '\ ]
Pipe Union nut Connector ~ "9 ORing +  Solvent socket version: available in PVC. Follow the PVC
. Install sensor with arrow pointing in the direction of flow. These cem_ent manufacturer'_s recgmr_ngndalions and instructions. ‘
o ? Avoid excess cement in fitting joints to prevent port obstruction.
flow sensors are not for bi-directional flow.
SAFETY INSTRUCTIONS .
1 Do not remove from pressurized lines 5. Do notinstall/service withou! following mounting procedure.

Never install sensor without O-Rings. . Wear safety goggles and faceshield during installation/service

2 6
3 Confirm chemical compatibility before use. 7. Do not alter product construction.
4. Do not exceed maximum temperature/pressure specifications. 8. Failure to follow safely instruclions could result i1 severe personal injury.




2.2 1R/Butt Fusion Sensors . _

« Available in PVDF or PP. A George Fischer IR weld or Butt
Fusion Joining Machine is required to install the end connec-
tors onto pipeline. Refer to the IR weld or butt fusion joining
machine manual for installation details. .

2.3 BCF/IR Sensors

« A George Fischer SYGEF HP BCF/IR Fusion Joining Machine
is required to install the end connections. Refer to the SYGEF
BCF/IR fusion joining machine manual for installation details.

SAFETY INSTRUCTIONS

Do not remove from pressurized lines.

Never install sensor without O-Rings.

Confirm chemical compatibility before use.

Do not exceed maximum temperature/pressure
specifications.

Do not install/service without following mounting procedure.

Wear safety goggles and faceshield during installation/service.

Do not alter product construction.

Failure to follow safety instructions could result in severe personal injury.

\ J

pwna

XN

1R/Butt Fusion
Connector Kit O_D f
[m> * -
Z s Es '
Pt ? -
) = Bk Flow
Pipe End O-Ring

Union nut Connector

BCF/IR

NOTE:
Union Connectors are sold
separately (except for HP -
High Purity.)

. Wiring Preparation

The vortex sensor's cap base is reversible for either upstream or downstream conduit port orientation. Optional:
F) for conduit port reversal instructions. Required: Refer to steps (A to G) for extermnal wiring requirements.

- ,
Conduit port
downstream

¥/ I
| == .=./7/7
i : L

e’ e

“Mounting base
(top)

Turn Conduit Base

Refer to steps (A to

Twist Conduit Base
1/2 turn to the right

@ 112 tum to the left @
and lift

——=

J

] '
PEamn == (

—
o _—

EJ

Conduit port
upstream

O . Insert Lockmg ng e
* R T2 Install Screw

» Y

—\

Loop cable
downward to prevent
moisture seepage into

housing o

PG13.5or 1/2 in. NPT conduit port




4. Wiring Options - Frequency Output Models

+ DC sensor power supplied by
+GF+ SIGNET instrument -

Sl e s

utcard

P

+ " Use the 2535/2536 inp
setting when wiring to the +GF+

SIGNET 9010 intetek-Pro Flow
Cdr'p_‘trjdllern SR .

4-20mA Current Output Models

5. Calibration - _Freqhency Output Models

-

Black " 10KQ pufl-up
3524 VDC resistor required
for non-Signet
Red brand
Frequency In mstruments
Shield
Ground
e+ +
RE! R
POWER
SUPPLY ( or
7-30VDC

This sensor model provides an open-collector frequency output directly: propdrﬁdﬁéi"to the flow rate. The following K-factors repre-
sent the number of pulses generated by the sensor for each engineering unit of water measured. [f fluids other than water are used,

then custom calibration is required.

K-Factors - ANSI & Metric Piping Systems

Sensor Flow d20 DN15 (-x1) | d25 DN20 (-x2) | d32 DN25 (-x3) | d40 DN32 (-x4) | d50 DN40 (-x5) | d63 DN5O0 (-x6)
Material Units (i.d.~0.5 inch) | (id=0.75inch) | (i.d=1inch). | (id=1.25inch) | (i.d=1.5inch) (i.d=2 inch)
PVC, SCH 80 U.S. Gallons 1837.39 802.34 361.30 138.76 88.296 39.133
3-7000-5x Liters 485.44 211.98 95.455 36.660 23.328 10.339
PVC, Metric i+ 1U.S. Gallons 1248.31 538.45 243.84 - 114.66 61.415 29.686 -
3-7000-6x .. JLiters .. 329.81. . . . 142.26 64.422 ~30.292 16.226 7.843
PP, Metric 1U.S. Galions 1385.46 572.51 265.76 . 13841 70.719 35.096
3-7000-4x Liters ' '366.04 - 151.26. 70.213 -36.568 18.684 9.272
PVDF, Metric ~.- jU.S. Gallons 1381.71 582.63’. 265.97 111.81 50.732 25.443
3-7000-2x ;| Liters 365.05 153.93 70.270 ‘- 29.540 13.403 6.722
HP PVDF -{U.S. Gallons 1396.90 - 575.71. 254.11 ]. 110.86 50.431 25.537
BCF/IR Spigot (-0x) Liters 369.07 152.10 .. 67137 v ].. . 29.288 13.324 6.747
HP PVDF : U.S. Gallons 1400.00 5§75.70 254.31 -~ ' 110.48 51.855 25.568
BCF/IR Union (-1, -3x) |Liters 369.88 152.10 67.190 29.188 13.700 6.755

K-factor Conversion Formulas: )

1 U.S. gallon = 0.003785 cubic meters

1U.S.gallon= 0.0000003069 acre feet

1 U.S. gallon = 8.3454 pounds of water

1 U.S. galion = 3.785 liters

1 U.S. gallon = 0.8327 imperial gallons



6. Wiring Options - Current Output Models

PLC without an internaj
transmitter power supply

il

~GE*

PLC with a 4 to 20 mA indicator

o I

PLC witha 1 to 5 VDC chart
recorder

Refer to the maximum Loop Impedance for minimum operating voltage requirements in the Specifications section.

* 18 Amp. fuse recommended (customer supplied)

N

4 to 20 mA
PLC

T\ CH +
= —(O

+ 4%( External

ower
R Fuse™ gupply CH -{| |]250Q*

1BA [+ (gnd)
L e ——(O-

+|VDC|-

4 to 20 mA
indicator
- \\ | CH +
+
. \ - Fuse** E%agwra! o /<
§ 1/8A gupply CH -
o4* (gnd)
+| vDC |-
1to 5 VDC
recorder
CH+




7. Calibration - Current Output Models
This sensor model outputs a 4 to 20 mA current signal directly proportional to the flow rate. The current output is held at 4 mA when
flow is less than the minimum velocity specification, _and increases to 20 mA at the maximum flow velocity specification, see section 8.
Use the following formula to calculate the expected current output level at a specific flow velocity.
Scale the receiving devices such that 4 mA = zero flow and 20 mA

( Fluid velocity in pipe X 16) ‘a4 = ol scale (rmax ow)
Max sensor velocity (section 8) - \
= Expected current output (mA) ",_ | ~20mA
A
Example: In a pipe with a flow velocity of 2 m/s, the expected T :3:’;‘;?;:
current output is calculated as 12.0 mA. P (saturates | Curment Output
Jumps above 4 mA . at 20 mA) | in milliAmps (mA)
up to minimum flow,. P
: reading ~ | " 1 Minimum :
2 (m/s) : R Flow Rata |
( X 16) +4 =120mA o min flow (clamped at 4mA !
4 (m/s) _ s amA / until min. fiow rate) .
B " 4 mA
0 max. flow
Flow Rate (100 gpmin
this example)
OPERATIONAL SCENARIO: At low flow (below minimum flow
rate for this sensor), sensor output is 4 mA. The instant the flow
. N . rate exceeds the minimum, the output jumps to reflect the min.
7.1 Velocity to Rate or Rate to Velocity Conversion Formulas measurable flow rate. At max. flow rate, output peaks at 20 mA.
" |A. Metric Conversion Formulas V = fiowrate V (Ipm) to v (m/s) Optional:
v = known flow v (m/s) to V (lpm)
velocity v =V /(di“ * 0.0471) V=v*di‘*0.0471
EXAMPLES:
Ipm to m/s: PVDF, sensor d63 with a known flowrate V = 200 lpm (di = 55 from table below);
v(m/s) =200 /(55 * 0.0471) = 1.40
m/s to Ipm: PVC sensor, d32 with a known flow velocity v = 2 mys (di = 26 from table below);
(opticnal) V(lpm) =2 * 26 * 0.0471= 63.68
B. American Conversion Formulas e V = flowrate V (gpm) to v (ft/s) Optional:
v = known flow v (ft/s) to V (gpm)
velocity v =V /(di* * 0.0038) V =v *di‘* 0.0038
EXAMPLES:
gpm to fs: PVDF, sensor d63 with a known flowrate V = 100 gpm (di = 55 from table below);
v(ft/s) = 100/ (55° * 0.0038) = 8.7
ft/s to gpm: PVC sensor, d32 with a known flow velocity v = 10 ft/s (di = 26 from table below);
(op(ional) V(gpm) =10 * 26 * 0.0038 = 25.69
1 lpm = 0.264 gpm 1m/s = 3.28 ft/s
Metric Conversion Data American Conversion Data
Sensors Pipe Size Min Flow Max Flow Min Flow Max Flow
viws) | Vipm) | v(ws) | vipm) | vtws) | v(gpm) | v (frs) | V(gpm)
PVDF / HP PVDF d20 DN15 0.50 4.98 4.00 39.66 1.64 1.32 13.12 10.48
d25 DN20 0.50 8.94 4.00 71.70 1.64 2.36 13.12 18.94
d32 DN25 0.40 11.76 4.00 117.78 1.31 3.1 13.12 3112
d40 DN32 0.40 21.18 400 211.56 1.31 5.60 13.12 55.89
d50 DN40 0.30 26.76 4.00 356.70 0.98 7.07 13.12 94 .24
d63 DN50 0.30 42.78 4.00 570.18 0.98 11.30 13.12 150.64
PP d20 DN15 0.50 4.98 4.00 39.66 1.64 1.32 13.12 10.48
d25 DN20 0.50 8.94 4.00 71.70 1.64 2.36 13.12 18.94
d32 DN25 0.40 11.76 4.00 117.78 1.31 3.11 13.12 31.12
d40 DN32 0.40 18.12 4.00 181.14 1.31 4.79 13.12 47.86
d50 DN40 0.30 21.48 4.00  286.68 0.98 5.68 13.12 75.74
d63 DN50 0.30 34.62 4.00 461.88 0.98 9.15 13.12 122.03
PVC Schedule 80 12 in. 0.50 429  4.00 31.86 164 113 13.12 8.42
- 3/4 in. 0.50 7.63 4.00 57.73 1.64 2.02 13.12 15.25
| 1in. 0.40 9.97 4.00 95.43 1.31 2.63 13.12 25.21
1.1/4 in. 0.40 18.70 4.00 181.14 1.31 4.94 13.12 47.86
1.1/2 in. 0.30 19.35 4.00 251.12 0.98 5.1 13.12 66.35
2in. 0.30 32.57 4.00 425.29 0.98 8.61 13.12 112.36
PVC Metric d20 DN15 0.50 5.28 4.00 42.42 1.64 1.39 13.12 11.21
d25 DN20 0.50 .9.42 4.00 75.42 1.64 2.49 13.12 19.93
d32 DN25 0.40 12.72 4.00 127.44 1.31 3.36 13.12 33.67
d40 DN32 0.40 20.52 - 4.00 205.26 1.31 5.42 13.12 54.23
d50 DN4O 0.30 23.76 4.00 . 316.86 0.98 6.28 13.12 83.71
d63 DN50 0.30 38.22 4.00 509.70 0.98 10.10 13.12 134.66




8. Specifications
Backpressure Calculation

- Minimum downstream pipe backpressure levels (full
pipes) are required to prevent cavitation within the
~ensor. The minimum back pressure is calculated by
he following formula: 2.7 x AP + 1.3 x Po (AP =
Pressure drop across sensor. Po = Water saturation
vapor pressure at operating temperature.)

oy
145

145

Q10

Pressure Drop Graph

Sensor size d20 d25  d32

{
N\t
N

Medmum: Water
@ 20 °C (68 °F)

1. Using Pressure Drop Graph, find AP by locating your 4Rl T T_
maximum flow rate on specific sensor size line. 015 oo 3 l /J ’/, | ! L HI
R pm 0 00
2. Using the Water Saturation Vapor Pressures Chart, - 3 e 9 1000
find Po at operating temperature.
3 Calculate mini back ded usi Water Saturation Vapor Pressures at Operation Temperatures
. Calculate minimum back pressure needed using < T 0 o o > =T 3 % o =
formula. F 4 14 k7] 0 68 77 86 104 122 149
T Po tbarl 0001| 0003] 0006 0012] 0023] 032] 0042] 0074] 0123] 025
conduit base Polpsial | 0014] 0038 0088] 0178] 0333 0458] 0614] 1067] 1784] 3626
{enclosure box) bor  psi
3 3/4" I 16 232 m-s---- =—m=—==s 0
Ring 15 2175 - W _pvorpNis -
Seal ' N
e 203. PVC-PNIGN N
. . 13 1885 : N
Dimensions of S
Adapter & Liquid ’ -
Tight Connector S © 0 145
. 2 :
Center -Adapter PSQL%S 2 91305 - -
line NPT to tiaht a g 116
PG 135 M9 © :
, Conn. o 71015
Kit,Adapter, NPT to PG 13.5 2 6 87
3-0000.393 $ 5 nsi
159.000.618 Ty s
. 3 435
hnical Data SR
Vveited materials: | 145
Sensor: PVC, PP, PVDF, or SYGEF HP PVDF 0 o} : . . . ) .
Union O-Rings: FPM or EPDM -58 40 22 4 14 32 50 68 86 104 122 140

Pipe size range:
PP/PVDF, Metric:
PVC, SCH 80:

~low range:
d20 to d25 (0.5 to 0.75 in.) sensors: 0.5 to 4 m/s (1.6 to 13 ft/s)
d32to d40 (1.0 to 1.25 in.) sensors: 0.4 to 4 m/s (1.3 to 13 f/s)
d50 to d63 (1.5t0 2.0 in.) sensors: 0.3 to 4 m/s (1.0 to 13 ft/s)

NOTE: Below these volocity ranges, Vortex output is non-finear.
=nclosure:

d20 to 63 mm, DN15 to 50 mm
0.5t02.0in.

Rating: NEMA 4X/1P65
Matenial: PC/PBT blend of resins
Seals (2): Buna-N
=lectrical:
Accuracy: +1% of reading @ 25 °C
Repeatability: 10.5% of reading @ 25 °C
Immunity: EN50082-2
Emissions: EN55011

Reverse polarity protection
Zlectrical - Frequency Output Model

Power: 3.5 t0 24 VDC, regulated, 1.5 mA max
tputtype:  Open-collector NPN transistor,
mA max sink,

24 VDC max pull-up voltage, 0 to 300 Hz (size dependent), 50% duty
cycle, non-isolated

zlectrical - Current Output Model
Power: 7 to 30 VDC, regulated, z0 mA max

10 0 10- 20 30 40 S50 &
Temperature

-50 40 30 -20

Current loop (2-wire):
* Loop impedance: 1 Q maximum at 7 VDC

300 Q2 maximum at 12 VDC
800 © maximum at 24 VDC

1000 Q2 maximum at 30 VDC
» - 4 to 20 mA output fixed from 0 to 13 ft/s
+ Resolution: 6 pA
Environmental
Maximum media press./temp.:

- PVDF: 16 bar @ 0 °C, 9.8 bar @ 65 °C
(232 psi @ 32 °F, 144 psi @ 149 °F)
- PP 10 bar @ 0 °C, 2.9 bar @ 65 °C
(145 psi @ 32 °F, 42 psi @ 149 °F)
. PVC: 16.2 bar @ 0 °C, 3.7 bar @ 60 °C

(235 psi @ 32 °F, 54 psi @ 140 °F)
»  Ambient temp.: 0 to 65 °C (32 to 149 °F)
»  Storage temp.: -15to 80 °C (5 to 176 °F)
»  Relative humidity: 0 to 95%, non-condensing
= Max. vibration: 1 mm or 1g double amplitude @ 500 Hz

Standards and Approvals
»  Manufactured under ISO 9001 and 1SO 14001

- CE




Dimensions

HP BCF/IR True Union

LI T oo
PG13.5 or
H 172 in. NPT
r. . =5 -b-H---}d D
fe f—t
L

HP Socket Fusion True Union
PVDF Socket Fusion
PP Socket Fusion

Conduit port:
PG13.50r

Dimension L + 3 mm (0.1 in.)

PVDF Butt Fusion/ IR
PP Butt Fusion /IR

Conduit port:
PG1350r
1/2in. NPT

Dimension L + 3 mm (£0.1in.)
Shown with Butt Fusion/IR connectors

PVC Sch 80 Solvent Socket;
PVC Metric Solvent Socket

Dimension L £ 3 mm (0.1 in.)

HP BCF/IR True Union

d | Closest | DN D L i 1 ‘ H i e

mm  inchsize | mm | mm inch mm inch mm " inch mm inch 1 mm
20 1/2 15 471 1.85] 226] 8.90| 90] 3.54] 117] 4.61| 1.9
25 3/4 20 571 2.241 2361 9.29] 100] 3.94] 120} 4.72f 19
32 ] 25 64| 2.52| 248| 9.76| 1101 4.33] 123]| 4.84| 2.4
40{ 1-1/4 32 781 3.07( 286| 11.26] 110] 4.33] 127| 5.00] 2.4
501 1-1/72 40 891 3.50] 298] V1.73} 120] 4.72] 132] 5.20] 3.0
63 2 50 | 109} 4.29] 317] 12.48] 130] 5.12] 139 5.47{ 3.0

PVDF & PP Butt Fusion/IR connectors

HP BCF/IR True Union supplied with white FPM o-rings.

All HP Sensors are 100% cleaned, inspected and double-bagged in
heat-sealed PAG6/PE liners.

HP Socket Fusion True Union; PVDF and PP, Socket Fusion

d | Closest | DN D L | H
mm f Inchsize | mm | mm ’ inch | mm | inch | mm ’ inch | mm | inch
20 1/2 15 471 1.85] 128} 5.04] 90] 3.54] 117} 4.61
25 3/4 20 571 2.24] 142} 5.59{ 100] 3.94| 120} 4.72
32 ] 25 64 2.52] 156} 6.14] 110] 4.33] 123} 4.84
40] 1-1/4 32 781 3.07] 160| 6.30{ 110] 4.33{ 127} 5.00
500 1-1/2 40 891 3.50] 176] 6.93{ 120] 4.72] 132] 5.20
63 2 50 [ 109] 4.291 1941 7.641 130| 5.12| 139} 547

HP Socket Fusion True Union supplied with black FPM o-rings.

All HP Sensors are 100% cleaned, inspected and double-bagged in
heat-sealed PAG/PE liners.

d Closest | DN D L . H } e
mm | Inchsize | mm | mm | inch | mm l inch | mm | inch | mm : inch | mm
20 1/2 15 471 1.85] 196] 7.721 90| 3.54| 117] 461} 1.9
25 3/4 20 571 2.24) 212 8.35] 100] 3.94] 120] 4.72] 1.9
32 1 25 64| 2.52| 228] 898} 110] 4.33] 123] 4.84] 2.4
40 1-1/4 32 78| 3.071 234] 9.21] 110] 4.33}] 127] 5.00| 24
50 1-1/2 40 89| 3.50] 250 9.84( 120} 4.72] 132] 5201 3.0
63 2 50 | 109( 4.293 266| 10.47| 130| 5.12]| 13%9| 5.47{ 3.0
PVC Sch 80 Solvent Socket

D L H
Inchsize | mm | inch | mm | inch | mm | inch | mm | inch
1/2 43] 1.69| 128] 5.04] 90| 3.54] 117} 4.6]
3/4 53] 2.09] 144} 5.67] 100] 3.94] 120{ 4.72
I 60] 2.36] 160f 6.30] 110{ 4.33] 123] 4.84
1-1/4 74| 2911 168]| 6.61}1 110] 4.33] 127] 5.00
1-1/2 83| 3.27] 188| 7.40] 120] 4.72] 132 5.20
2 1031 4.06] 212] 8.35] 130} 5.12} 139] 5.47

. PVC Metric Solvent Socket

d Closest |DN D L I H
mm Inchsize [mm | mm ! inch | mm l inch I mm ' inch | mm | inch
20 172 15] 43 1.69] 136] 5.35] 90| 3.54] 117] 4.61
L _25] 34 20{ 53| 2.09] 150} 5911 100| 3.94| 120} 4.72
|32 ! 251 60| 2.36]| 166] 6.54] 110]| 4.33| 123] 4.84
40 1-174 321 74| 2.91| 166] 6.54} 110} 4.33] 127} 5.00
S0 1-1/2 40] 83| 3.27] 186] 7.32} 120] 4.721 132] 5.20
63 2 50| 103| 4.06} 196| 7.72] 130} 5.12] 139] 5.47




9. Spare Parts

Lot cossssfpredh ) For retrofit of earlier Signet
== part numbers 152.XXX.xXX,
',\ use 3-8055.
screw —% : ! 1 PG 135 Liquid tight Conn. E
' . [ fH ] ;
1 locking ring :. threaded': N\\\\\“ﬂ!ﬂ :
. L Lo ' Kit, Adapter, NPT to PG 13.5
g%%‘;‘:t Base Kit U PO\ apter NPT10PG 135 3.0000 393
- ! A v A1 ' 159.000.618
~_ g ' . .
159.000619 | conduitbasey | : o N :
'(enclosure box) \____ v Ring Seal :'
Ring Nut , ool b_ a_S_e__S..e_a_l___rA__.,_A_j--________' e e e e e—eea
3-8050.562- D
159.000.621 \ P] [M/
’
: End . Ri
* Union conn: 0O-Ring (see table below)
oot «— End Connector Kit (see table on next page)
NOTE: For Sensor part
numbers, see pages
10 and 11
Spare O-Rings
Size Mfr. Part No. Code
Description (mm)|  Material (2 pieces) | (1 piece. order 2 pcs.)
0-Ring(s) [1 or 2 pieces] d20 |EPDM 3-7000.390-01 §748.410.038
O-Ring(s) {1 or 2 pieces] d25 |EPDM 3-7000.390-02 [748.410.044
0O-Ring(s) {1 or 2 pieces] d32 |EPDM 3-7000.390-03 1748.410.195
O-Ring(s) {1 or 2 pieces] d40 |EPDM 3-7000.390-04 [748.410.052
O-Ring(s) {1 or 2 pieces] d50 |EPDM 3-7000.390-05 1748.410.134
O-Ring(s) [1 or 2 pieces] d63 {EPDM 3-7000.390-06 {748.410.135
0O-Ring(s) {1 or 2 pieces] d20 |FPM (Viton) 3-7000.390-07 |749.410.038
O-Ring(s) [1 or 2 pieces] d25 [FPM (Viton) [3-7000.390-08 1749.410.044
O-Ring(s) [1 or 2 pieces] d32 |FPM (Viton) |3-7000.390-09 {749.410.195
O-Ring(s) [1 or 2 pieces] d40 |FPM (Viton) [3-7000.390-10 [749.410.052
O-Ring(s) [1 or 2 pieces] d50 }|FPM (Viton). [3-7000.390-11 [749.410.134
O-Ring(s) [1 or 2 pieces] d63 IFPM (viton) |3-7000.390-12 |749.410.135
O-Ring(s) [1 or 2 pieces] d20 |FPM white 3-7000.390-13 {749.410.005
O-Ring(s) [1 or 2 pieces) d25 jJFPM white 3-7000.390-14 [749.410.006
O-Ring(s) [1 or 2 pieces] d32 [FPM white 3-7000.390-15 {749.410.120
|O-Ring(s) [1 or 2 pieces) d40 {FPM white 3-7000.390-16 1749.410.062
O-Ring(s) [1 or 2 pieces] d50 |FPM white 3-7000.390-17 |749.410.172 ]
O-Ring(s) [1 or 2 pieces) d63 JFPM white 3-7000.390-18 {748.410.054
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9. Spare Parts (continued)

Spare End Connectors

Size END CONNECTOR Material Mfr. Part No. Code

Complete Kit: 2 ring nuts|End Connector| Union Nut
2 end connectors Single piece |Single piece

d20 PVDF, Metric, Butt Fusion, 1/2" 3-7000.391-11 721.602.006 721.690.006
d25 PVDF, Metric, Butt Fusion, 3/4" 3-7000.391-12 721.602.007 721.690.007
d32 PVDF, Metric, Butt Fusion, 1" 3-7000.391-13 721.602.008 721.690.008
d40 PVDF, Metric, Butt Fusion, 1 1/4" 3-7000.391-14 721.602.009 721.690.009
d50 PVDF, Metric, Butt Fusion, 1 1/2" 3-7000.391-15 721.602.010 721.690.010
d63 PVDF, Metric, Butt Fusion, 2" 3-7000.391-16 721.602.011 721.690.011
d20 PVDF, Metric, Fusion Socket, 1/2" 3-7000.391-21 721.600.106 721.690.006
d25 PVDF, Metric, Fusion Socket, 3/4" 3-7000.391-22 721.600.107 721.690.007
d32 PVDF, Metric, Fusion Socket, 1" 3-7000.391-23 721.600.108 721.690.008
d40 PVDF, Metric, Fusion Socket, 1 1/4" 3-7000.391-24 721.600.109 721.690.009
d50 PVDF, Metric, Fusion Socket, 1 1/2" 3-7000.391-25 721.600.110 721.690.010
d63 PVDF, Metric, Fusion Socket, 2" 3-7000.391-26 721.600.111 721.690.011
d20 PP Metric, Butt Fusion, 1/2" 3-7000.391-31 727.600.106 727.690.406
d25 PP Metric, Butt Fusion, 3/4" 3-7000.391-32 727.600.107 727.690.407
d32 PP Metric, Butt Fusion, 1" 3-7000.391-33 727.600.108 727.690.408
a40 PP Metric, Butt Fusion, 1 1/4" 3-7000.391-34 727.600.109 727.690.409
d50 PP Metric, Butt Fusion, 1 1/2" 3-7000.391-35 727.600.110 727.690.410
d63 PP Metric, Butt Fusion, 2" 3-7000.391-36 727.600.111 727.690.411
d20 PP Metric, Fusion Socket, 1/2" 3-7000.391-41 727.608.506 727.690.406
d25 PP Metric, Fusion Socket, 3/4" 3-7000.391-42 727.608.507 727.690.407
d32 PP Metric, Fusion Socket, 1" 3-7000.391-43 727.608.508 727.690.408
d40 PP Metric, Fusion Socket, 1/1/4" 3-7000.391-44 727.608.509 727.690.409
d50 PP Metric, Fusion Socket, 1 1/2" 3-7000.391-45 727.608.510 727.690.410
d63 PP Metric, Fusion Socket, 2" 3-7000.391-46 727.608.511 727.690.411
d20 PVC Sch80, 1/2" 3-7000.391-51 735.600.106 735.690.406
d25 PVC Sch80, 3/4" 3-7000.391-52 735.600.107 735.690.407
d32 PVC Sch80, 1" 3-7000.391-53 735.600.108 735.690.408
d40 PVC Sch80, 1 1/4" 3-7000.391-54 735.600.109 735.690.409
ds0 PVC Sch80, 1/1/2" 3-7000.391-55 735.600.110 735.690.410
d63 PVC Sch80, 2" 3-7000.391-56 735.600.111 735.690.411
d20 PVC Metric, 1/2" 3-7000.391-61 735.608.606 735.690.406
d25 PVC Metric, 3/4" 3-7000.391-62 735.608.607 735.690.407
d32 PVC Metric, 1" 3-7000.391-63 735.608.608 735.690.408
d40 PVC Metric, 1 1/4" 3-7000.391-64 735.608.609 735.690.409
. d50 PVC Metric, 1 1/2" 3-7000.391-65 735.608.610 735.690.410
[ d63  [PVC Metric, 2 3-7000.391-66 735.608 611 735.690.411




10. Sensor Ordering Tree

"o select a replacement sensor:

4) determine if your sensor has a pulse (frequency) or

current output;
b) determine material type and configuration;
c¢) determine size.

High Purity (HP) _ [Industrial

OUTPUT . -

0 |Frequency Odfgul

1 |Current Output (4 to 20 mA)

[

3-700/0]. m

MAT'L./CONFIG.

S

SIZE

' d DN =inches

ESY?:EF. HP];PVDG' BCFAR -

1 B e ot 1| 20mm 15mm 1/2

2 | Sott Fusion e Unions 2| 25mm 20mm 3/4°
{end connectors induded)e C

3 PVDF 3 32mm 25mm 1

4| P 4| 40mm 32mm 11/4
PVC Sch 80

§ | Sowent Socket . .|| 5] 50mm 40mm 11/2

6 | Comont Socke 6| 63mm 50mm 2

11. End Connectors Ordering Tree

3-7000.391-

MAT'L./CONFIG.

*SYGEF® HP is the e Fischer
High Purity PVDF formutation and process.

SIZE

T PVDF Melic, But Fusions | | 1 | d20 112"
2 PVDF Metric, Fusion Socketa 2| d25 3/4"
n R o 4 ,
3 |- PPMetic ButtFusion - - RN [, .
4 | PP Matic, Fusion Sosket - __ 4. .d40 | 11,4.:__
5 | PvCscho - 5| dso 1
6 PVC Metric 6 d63 o




12. Sensor Assembly Part Numbers

Materials/Configuration Size (mm) |=Size {in.)| Mfr. Part No. Code
" Freguency. ~ HP'Union BCF/IR True Union - - d2( 0.50 3-7000-11 159.000.106
g " (High Purity Polyvinylidene Fluoride; 0.75 3-7000-12 159.000.107
.7+ Bead and Crevice Free/ = 1.00 | 3-7000-13 | 159.000.108
, " I Infra-Red welded) : 1.25 3-7000-14 159.000.109
- (shipped with white FPM O:rings) - 1.50 3-7000-15 159.000.110
. ' S 2.00 3-7000-16 159.000.111
HP PVDF Socket Fusion True Union 0.50 3-7000-21 159.000.112
0.75 3-7000-22 159.000.113
1.00 3-7000-23 159.000.114
1.25 3-7000-24 159.000.115
(shipped with FPM O-rings) 1.50 3-7000-25 159.000.116
2.00 3-7000-26 159.000.117
PVDF 0.50 3-7000-31 159.000.118
0.75 3-7000-32 159.000.119
1.00 3-7000-33 159.000.120
: o . 1.25 3-7000-34 159.000.121
~ (shipped with FPM O-rings) 1.50 3-7000-35 159.000.122
L 2.00 3-7000-36 159.000.123
.. Polypropylene 0.50 3-7000-41 159.000.124
0.75 3-7000-42 159.000.125
1.00 3-7000-43 159.000.126
R 1.25 3-7000-44 159.000.127
(shipped with FPM O-rings) 1.50 3-7000-45 159 .000.128
2.00 3-7000-46 159.000.129
PVCG.Sch 80 Solvent Socket - ; = 0.50 3-7000-51 159.000.130
s o 0.75 3-7000-52 159.000.131
1.00 3-7000-53 159.000.132
PR 4 1.25 3-7000-54 159.000.133
th EPDM O-rings) 5 1.50 | 3-7000-55 | 159.000.134
RIS 6 2.00 3-7000-56 159.000.135
PVC Metric Solvent Socket 2 0.50 3-7000-61 159.000.136
i2 0.75 3-7000-62 159.000.137
3 1.00 3-7000-63 159.000.138
4 1.25 3-7000-64 159.000.139
(shipped with EPDM O-rings) 5 1.50 3-7000-65 159.000.140
63 2.00 3-7000-66 159.000.141




12. Sensor Part Numbers (continued)

Electrical Materials/Configuration Size (mm) =Size (in.) Mfr. Part No. Code
Current ~ ..HP.Union BCF/IR True Union ; »{#&#d 2055 0.50 3-7001-11 159.000.148
3-7001 | ~*'(High Purity Polyvinylidene Fluoride 0.75 3-7001-12 159.000.149

~ . " Bead-and Crevice Free /- . 1.00 | 3-7001-13 159.000.150
Infra-Red-weldéd) 1.25 | 3-7001-14 159.000.151

jith whi M O-fings 1.50 3-7001-15 159.000.152

LI T 2.00 3-7001-16 159.000.153
HP PVDF Socket Fusion True Union 0.50 3-7001-21 159.000.154
0.75 3-7001-22 159.000.155

1.00 3-7001-23 159.000.156

1.25 3-7001-24 159.000.157

(shipped with FPM O-rings) 1.50 3-7001-25 159.000.158

2.00 3-7001-26 159.000.159

0.50 3-7001-31 159.000.160

0.75 3-7001-32 159.000.161
1.00 3-7001-33 159.000.162
1.25 3-7001-34 159.000.163
1.50 3-7001-35 159.000.164
2.00 3-7001-36 159.000.165

PosEEl  0.50 3-7001-41 159.000.166
Bagsy| 075 3-7001-42 159.000.167
BN 1.00 3-7001-43 159.000.168
1.25 3-7001-44 159.000.169

1.50 3-7001-45 159.000.170

2.00 3-7001-46 159.000.171

0.50 3-7001-51 159.000.172

0.75 3-7001-52 159.000.173

1.00 3-7001-53 159.000.174

1.25 3-7001-54 159.000.175

1.50 3-7001-55 159.000.176
2.00 3-7001-56 159.000.177
0.50 3-7001-61 159.000.178
0.75 3-7001-62 159.000.179
1.00 3-7001-63 159.000.180
1.25 3-7001-64 159.000.181

(shipped with EPDM O-rings) S\ v 1.50 3-7001-65 159.000.182
: 2.00 3-7001-66 159.000.183

SF+ SIGNET
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+GF+ SIGNET 8550-1 Flow Transmitter

0w

8

nglish

AR

/01 E
CAUTION!

* Remove power to unit before wiring
input and output connections.

» Follow instructions carefully to avoid
personal injury.

Contents

1. Specifications

2. Installation

3. Electrical Connections
4. Menu Functions

1. Specifications

Dimensions

— — T
’ l [
Optional
92 mm
96 mm Rear !
(38in) £} Cover (3.6in.)
uggo :
{ R
96 mm - L 56 mm
| (3.8in.) * l<41 rr}m-‘ (2.2in.)—
(1.6in.) o7 mm
FRONT VIEW @a8in)
Field Mount & SIDE VIEW
Panel Mount Panel Mount

General
Compatibility: +GF+ SIGNET Flow Sensors (w/freq out)

Enclosure:

* Rating: NEMA 4X/IP65 front

+ Case: PBT

+ Panel case gasket: Neoprene

+  Window: Polyurethane coated polycarbonate
*  Keypad: Sealed 4-key silicone rubber

+  Weight: Approx. 325g (12 oz.)

Display:

+ Alphanumeric 2 x 16 LCD
» Update rate:

+ Contrast:

+ Display accuracy:

+ Thermal sensitivity shift:

1 second

User selected, 5 levels
+0.5% of reading @ 25°C
+0.005% of reading per °C

Electrical
»  Power: 12 to 24 VDC +£10%, regulated, 61 mA max current

Sensor Input:

+ Range: 0.5 to 1500 Hz

» Sensor power: 2-wire: 1.5mA @ 5VDC + 1%
3ordwire:20mA@5VDC £1%

« Optically isolated from current loop

= Short circuit protected

l

82 mm
(3.23in.)

L—— 106 mm — |

(4.18in.)

SIDE VIEW

Field Mount w/
8050 Universal base

Current outbut:
*  41to 20 mA, isolated, fully
+ Max loop impedance:

+ Update rate: 100 ms
« Accuracy: £0.03 mA

|<— 102 mm —»l
(4.0in.)

SIDE VIEW

Field Mount w/
8051 Integral kit

adjustable and reversible
50Qmax. @ 12V

325 Qmax. @ 18V

600 2 max. @ 24V

Open-collector output, optically isolated:

+ 50 mA max. sink, 30 VDC maximum pull-up voltage.

«  Programmable for:

» High or Low setpoint with adjustable hysteresis

* Pulse operation (max

Environmental

= Operating temperature:
» Storage temperature:

* Relative humidity:

»  Maximum altitude:

« Insulation category:

rate: 300 pulses/min).

-10 to 70°C (14 to 158°F)
-15 to 80°C (5 to 176°F)

0 to 95%, non-condensing
2000 m (6562 ft)

]

* Pollution degree: 2
Standards and Approvals

» CSA, CE, UL listed

*  Immunity: ENS50082-2
+ Emissions: EN55011

» Safety: EN61010

« Manufactured under ISO

9001 and ISO 14001

ENGLISH

2. Installation

ProcessPro transmitters are available in two styles: panel mount and field mount. The panel mount is supplied with the necessary
hardware to install the transmitter. This manual includes complete pane!l mounting instructions.
Field mounting requires one of two separate mounting kits. The 3-8051 integral kit joins the sensor and instrument together into a single
package. The 3-8050 Universal kit enables the transmitter to be installed virtually anywhere.
Detailed instructions for integral mounting or other field installation options are included with the 3-8051 Integral kit or the 3-8050

Universal kit.

+GF+ SIGNET 8550-1 Flow Transmitter
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2.1 Panel Installation

1. The panel mount transmitter is designed for installation using a 1/4 DIN Punch. For inal ng?ggg\lg
manual panel cutout, an adhesive template is provided as an installation guide. ~."fri"'na s
Recommended clearance on all sides between instruments is 1 inch. |-

2. Place gasket on instrument, and install in panel.

3. Slide mounting bracket over back of instrument until quick-clips snap into latches on
side of instrument. '

4. To remove, secure instrument temporarily with tape from front or grip from rear of el .
instrument. DO NOT RELEASE. Panel Mount !

Installation Detail
quick—clips

Press quick-clips outward and remove.

3. Electrical Connections

A Caution: Failure to fully open terminal jaws before removing wire may permanently damage instrument.

Wiring Procedure i o E
1. Remove 0.5 -0.625 in. (13-16 mm) of insulation from wire end. ___r?| p 1]
2. Press the orange terminal lever downward with a small screwdriver to open terminal jaws. y
3. . Insert exposed (non-insulated) wire end in terminal hole until it bottoms out.

4. Release orange terminal lever to secure wire in place. Gently pull on each wire to ensure a good connection.

Wiring Removal Procedure
1. Press the orange terminal lever downward with a small screwdriver to open terminal jaws.

2. When fully open, remove wire from terminal.

Terminals 3 and 4: Loop Power
12-24 VDC £10% system power
and current loop output.
Max. loop impedance:
50 Qmax. @ 12V
325Qmax. @ 18 V
600 Qmax. @ 24 V

I

Terminals 7-9: Flow sensor input

Mo« s — — l

[lo| 3 | tzerm [lO[ 6] own-  [IJO] o | ssreesye
Nolz|&.. ol O] & | s
o] 1] 8%.  [llO] 5] 0w+ [[lO] 7 | Erels

|

Terminals 1 and 2: AUXILIARY power
Used only if the flow sensor requires
more than 1.5 mA current. For Signet

internal open-collector |
output circuit 1
15Q

1
1
1
sensors this is limited to the followin X S o —
producr:ts- is is limite e following | —@Z 577 output -
: . ] 2
-gggg ggg; ; 5 Mlol | Output +
] -
- 2540 if mfg. prior to Jan 1999  Isolation = '

Terminals 5 and 6: Open-collector Output
A transistor output, programmable (see CALIBRATE menu) as:
« High or Low setpoint with adjustable hysteresis
* Volumetric pulse
» Frequency based on flow rate
» May be disabled (Off) if not used.

page 2 of 8 +GF+ SIGNET 8550-1 Flow Transmitter




3.1 System Power/Loop Connections

Stand-alone application, no current loop used

Transmitter

Terminals

Power Supply

Sys. Pwr.

Sys. Pwr.

loop+ |
AUX

Power- |
AUX
Bower +

B

DC12-24V

- Power
Supply

| Seny

* See AUX POWER Note

Connection to a PLC with built-in power supply

: PLC
Transmitter Internal PLC
Connection \ Terminals
i - Power Supply
Terminals [ .- Ground
. Power
fg;_DF_’wr. 4 [ ) + Supply
1 - Loop Input
et 13
Loop Input
AUX +
Power - 2 4-20mA
AUX
Power + 1
* See AUX POWER Note

Connection to a PLC/Recorder, separate supply

Transmitter

DC12-24V
Power
- l§uppiy
ower
+ Supply

Terminals
Sys. Pwr. 4

loop- |
Sys. Pwr.

Loop +

AUX

.

PLC or Recorder

?

Power -
AUX
Power +

3|
2]
1

Auxiliary Power note:

Loop Input
4-20 mAin

+ Loop Input

4-20 mA in

* See AUX POWER Note

AUXILIARY power is used only if the flow sensor requires more
than 1.5 mA current. For Signet sensors this is limited to the

following products:
+ 2000 - 2507
+ 2530 - 2535

+ 2540 if mfg. prior to Jan 1999

Example: Two transmitters connected to PLC/Recorder

- with separate power suppl
Transmitter 1 P P PPly
et 1 4 DC 12-24V
Sys. Pwr, Power
toop + 3 —.;__ - Stupply
AUX Power
Power - 2 + Supply
AUX é
Power + 1
- PLC or Recorder
Transmitter 2 P
Sys. Pwr. 4 ] - | 420mAin
Loop - h 1
Sys.prr. 3 + E-;c’)nr:il in
Loop + + _ | channel2
AUX 2 4-20 mA in
Power - 4| Channel2
AUX 1 4-20 mAin
Power +

* See AUX POWER Note

3.2 Sensor Input Connections

Wiring Tips:

+ Do not route sensor cable in conduit containing AC power wiring. Electrical noise may interfere with sensor signal.
* Routing sensor cable in grounded metal conduit will help prevent electrical noise and mechanical damage.
» Seal cable entry points to prevent moisture damage.
* Only one wire should be inserted into a terminal. Splice double wires outside the terminal.

Maximum cable length is 200 ft. for 515/8510-XX, 525 , 2517 and

any sinusoidal flow signal.

Maximum cable length is 1000 ft. for 2536/8512-XX, 2540, vortex,

and any square wave flow signal.

Terminals

9 Sensr Gnd
(SHIELD)

[y

Sensr IN
8 {RED)

=ESIES
Q1010

Sensr V+
7 (BLACK)

No Aux Power

515

525

2100

2517

2536

2540
3-8510-XX
3-8512-XX

Aux Power
2000
2507
2530
2535

2540 (mfg prior to Jan 1999)

+GF+ SIGNET 8550-1 Flow Transmitter

<200 ft. (61 m)

ransmitter
F

Trangmitier

| < 1000 ft. (300 m)

!
T

page 3 of 8



3.3 Open Collector Output _
The Open collector output can be used as a switch that responds Process
when the flow rate moves above or below a setpoint, or it can be A
used to generate a pulse that is relative to the flow volume or to

the flow rate. Hysteresis -

* Low

Output triggers when the flow rate is less than the setpoint.

The output will relax when the flow rate moves above the setpoint
plus the hysteresis value.

Low Setpoint - 4---------

* High Relay energized£3
Output triggers when the flow rate is greater than the setpoint.
The output will relax when the flow rate drops below the setpoint Relay relaxed o

fus the hysteresis value.
P y Process

+ Frequency 1
Output is a pulse stream that is based on the input flow sensor
signal. Set for 1 (input frequency = output frequency). Set for
even numbers (2, 4, 6, 8 . . . . 254 maximum) to scale output

frequency. Hysteresis = ~~-----~f---------=d4------.

High Setpoint - 4

e Pulse » Time
Output is a pulse based on the volume of fluid that passes the
sensor. Set any value from 0.0001 to 99999.

The output may be disabled (Off) if not used.

VIEW menu

+ . During normal operation, the ProcessPro displays the VIEW menu.

»  When using the CALIBRATE or OPTIONS menus, the ProcessPro will return to the VIEW menu if no activity
occurs for 10 minutes.

+ To select the item you want displayed, press the UP or DOWN arrow keys. The items will scroll in a
continuous loop. Changing the display selection does not interrupt system operations.

« No key code is necessary to change display selection.

+ Output settings cannot be edited from the VIEW menu.

View Menu
Display Description
0.0 GPM Monitor the flow rate and the resettable totalizer. Press the RIGHT ARROW

key to reset the totalizer. If the Reset is locked, you will need to enter the Key
Total: 12345678 > | Code first. Lock or Unlock the totalizer in the OPTIONS menu. This is the
permanent View display.

All of the displays below are temporary. After ten minutes the display will return to the permanent display.

Perm: 12345678 Monitor the Permanent Totalizer value.
Gallons
Loop Output: Monitor the 4-20 mA Loop output.
12.00 mA
Last CAL: Monitor date for scheduled maintenance or date of last calibration. (See

description in Calibrate Menu.)
06-30-01
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ProcessPro Editing Procedure:

Step 1. Press and hold ENTER key:

» 2 seconds to select the CALIBRATE menu
« 5 seconds to select the OPTIONS menu.
Step 2. The Key Code is UP-UP-UP-DOWN keys in sequence.
- After entering the Key Code, the display will show the first item in the selected menu.
Step 3. Scroll menu with UP or DOWN arrow keys.
Step 4. Press RIGHT ARROW key to select menu item to be edited.
* The first display element will begin flashing.
Step 5. Press UP or DOWN keys to edit the flashing element.
« RIGHT ARROW key advances the flashing element.
Step 6. Press ENTER key to save the new setting and return to Step 3.

Notes on Step 1:
*» The View Menu is normally displayed.
» The CALIBRATE and OPTIONS menus require a KEY CODE.

Press &
hold for
access:

LE[M»
LESERE [

B
g

€T

<
el
L. =
5 cra o)
N
. @0
3
(7]

CALIBRATE

y
OPTIONS

L r

Notes on Step 2:
If no key is pressed for 5 minutes while display is showing "Enter
Key Code", the display will return to the VIEW menu.

Firstitem in
CALIBRATE menu

Notes on Steps 3 and 4:

« Refer to pages 6 and 7 for complete listing of menu items and their use.
+ From the Step 3 display, pressing the UP and DOWN keys simultaneously will

return the display to the VIEW menu.

« If no key is pressed for 10 minutes, display will also return to the VIEW menu.

4

Step 3: Finished Editing?
Press the UP and DOWN keys simultaneously after
saving the last setting to return to normal operation.

Notes on Steps 5 and 6:
« All output functions remain active during editing.
+ Only the flashing element can be edited:

* RIGHT ARROW key advances the flashing element in a continuous loop.

» Edited value is effective immediately after pressing ENTER key.

« If no key is pressed for 10 minutes unit will restore the last saved value and return to step 3.

= Step 6 (pressing ENTER key) always returns you to Step 3.
* Repeat steps 3-6 until all editing is completed.

Step 5: Made an Error?

Press the UP and DOWN keys simultaneously
while any element is flashing. This will recall the
last saved value of the item being edited and
return you to Step 3.

.éi [~ |
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Calibrate Menu

Display

(Factory settings shown)

Description

Flow Units:

GPM

The first three characters set the Flow Rate units of measure. They have no effect on
calculations. They may be any alpha or numeric character, upper or lower case.

The last character sets the Flow rate Timebase. Select S (seconds), M (minutes), H (hours)
or D (days).

Flow K-Factor:

60

This setting tells the transmitter how to convert the input frequency from the flow sensor into
a flow rate. The K-factor is unique to the sensor model and to the pipe size and schedule.
Refer to data in the sensor manual for the correct value. Limits: 0.0001 to 99999. (The
K-factor cannot be set to 0)

Total Units:

Gallons

This setting identifies the Totalizer units. It has no effect on any calculation. it serves as a
label only. Each character can be any alpha or numeric selection, upper or lower case.

Total K-Factor

60

This setting tells the transmitter how to convert the input frequency from the flow sensor into
a volumetric total. 1t also is used as the basis for the Open Collector pulse mode.

The setting is usually the same as the Flow K-factor, or different by x10 or x100. Limits:
0.0001 to 99999. (The K-factor cannot be set to 0)

Loop Range: GPM

000.00 — 100.00

Select the minimum and maximum values for the 4-20 mA Current loop output. The 8550
will allow any values from 0.0000 to 99999.

Output Mode:

Low

Select the desired mode of operation for the Open Collector output. Options available are
High, Low, volumetric Pulse, or Frequency. The signal may be disabled (Off) if not used.

Output Setpnt:
10.0 GPM

In Low or High Mode, the Open Collector output will be activated when the Flow rate
reaches this value. Be sure to modify this setting if you change the Flow Units.

OQutput Hys:

5.0 GPM

The Open Collector output will be deactivated at Setpoint + Hysteresis, depending on High
or Low Setpoint selection. (See details on page 4.)

Output Volume:

100.00 Gallons

In Pulse mode, the Open collector output will generate one pulse when this volume of flow
passes the sensor. The measurement is based on the Total K-factor. The 8550 will allow
any value from 0.0001 to 99999.

Output PlsWdth:

0.1 Seconds

In Pulse mode, this setting defines the duration of the Open Collector output pulse. The
8550 allows any value from 0.1 seconds to 999.9 seconds.

Output Freq.:

In Frequency mode, the Open Collector output will simulate the sensor frequency, divided
by this setting. Set for 1 (input frequency = output frequency). Set for even numbers

Divide by (2.4, 6,8...254 maximum) to scale output frequency.
Last CAL: Use this “note pad” to record important dates, such as annual recertification or scheduled
maintenance.
6-30-01
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Options Menu

Display
(Factory settings shown)

Description

Contrast:
3 >

Adjust the LCD contrast for best viewing. A setting of 1 is lower contrast, 5 is higher.
Select lower contrast if the display is in warmer ambient surroundings.

Flow Decimal

LR 2 >

Set the decimal to the best resolution for your application. The display will automatically

scale up to this restriction.

hkkkw dkddr ok wkd ok wh kkk * Rkdk
Select . e, or”.

Total Decimal

hkhhkR R kK >

Set the totalizer decimal to the best resolution for your application.

*hkhhkhhk Ahkkkhkk ¥ Wk kk
Select . or .

Averaging:

Off >

.OFF provides the quickest output response to changes in flow.
LOW averaging = 4 seconds, HIGH averaging = 8 seconds of input signal.
Longer averaging produces more stable display and output response.

Total Reset:

Lock Off >

Lock Off : No key code required to reset the resettable totalizer.
Lock On : The Key Code must be entered to reset the resettable totalizer.

Loop Adjust:

4.00 mA >

Loop Adjust:

20.00 mA >

Adjust the minimum and maximum current output. The display value represents the
precise current output.

Adjustment limits:

+ 3.80 mA <4.00 mA > 5.00 mA

+ 19.00 mA < 20.00 mA > 21.00 mA

Use this setting to match the system output to any external device.

Output Active:

Low >

Active HIGH: This setting is used to turn a device (pump, valve) ON at the setpoint.
Active LOW: This setting is used to turn a device OFF at the setpoint.

Test Loop:

Press UP or DOWN keys to manually order any output current value from 3.6 mA to
21.00 mA to test current loop output.

Test Output:

Press UP or DOWN keys to manually toggle the state of open collector output.

+GF+ SIGNET 8550-1 Flow Transmitter
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Troubleshooting :

" Display Condition - [ " - " Possible Causes ' " Suggested Solutions

“omm o " ' Flow rate exceeds disptay capability * Increase Flow units time base
’ ' + Move flow decimal one place to the right

“Pulse Overrun” « -Open Collector pulse rate exceeds = Increase Pulse volume setting

maximum of 300 pulses per minute.  Decrease pulse width setting.
» Pulse width set too wide. * Reduce system flow rate
“Value must be more than 0" K-factors cannot be set to 0. Enter K-factor from 0.0001 to 99999
Open Collector is always « Hysteresis value too large + Change the hysteresis value
activated + Defective transmitter * Replace transmitter

+GF+ SIGNET
Signet Scientific Company, 3401 Aerojet Avenue, El Monte, CA 91731-2882 U.S.A. - Tel. {626) 571-2770  Fax (626) 573-2057

For Worldwide Sales and Service, visit our website: www.gfsignet.com ¢ Or call (in the U.S.): (800) 854-4090 @
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1.0 INTRODUCTION

HYDRO QUIP INC.

Water Treatment Equipment

Hydro Quip, Inc. (HQl) Oil Water Separator (OWS) Model AG-5SS-300V-HP
will remove essentially all free and dispersed, non emulsified oil, and settleable
solids from the oil water mixture at a flow rate of 100 GPM at a temperature of
55 degrees F. The design utilizes the difference in specific gravity between oil
and water (buoyancy force) enhanced by the use of 40 cubic feet of UNIPACK
coalescing plates. The separator is designed to receive oily water by
gravity/pumped flow that will not mechanically emulsify the oil and will process it
on a once through basis. The tank will be a single wall, rectangular unit installed
above grade. It will be constructed of stainless steel. The UNIPACK coalescing
plates are manufactured of UV-Resistant PVC material.

2.0 SYSTEM DESCRIPTION AND REQUIREMENTS

2.1 FABRICATION: The oil water separator is a special purpose prefabricated
parallel corrugated plate, rectangular, gravity displacement, type oil water
separator. The separator shall be comprised of a tank containing an inlet
compartment, separation chamber, sludge chamber, and clean water outlet
chamber.

2.2 TANK: The tank shall be a single wall construction 11 gauge stainless
steel conforming to ASTM A240 . Welding will be in accordance with AWS D1.1
to provide a watertight tank that will not warp or deform under load. Pipe
connections to the exterior shall be as follows:

2.2.1 PIPE CONNECTIONS: Al conhections 3” and smaller are FNPT
couplings. All connections 4" and larger are flat face flanges with ANSI 150
pound standard bolt circle. Use flanged piping connections that conform to ANSI

B16.5.

2.3 SEPARATOR COROSION PROTECTION: ( For Carbon Steel Only) After

shop hydrostatic test has been successfully completed, a coating system will be
applied to the interior and exterior surfaces of the separator. Interior and exterior
shall be sandblasted to SSPC-SP10; Interior lined with Tnemec Series 61 liner

to 9 mils MDFT; Exterior coated with polyamide epoxy to 6 mils MDFT.

2.4 LIFTING LUGS: The tank shall be provided with properly sized lifting lugs
for handling and installation.

2.5 COVERS: The tank will be provided with a vapor tight covers for vapor
control. Gas vents and suitable access openings to each compartment will be
provided. The covers shall be constructed of the same material as the

POB 3160 * 63 N. Washington St. * N. Attleboro, MA 02761-3160
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Water Treatment Equipment

tank and will be fastened in place. A gasket shall be provided for vapor
tightness. 304 SS Bolts will be provided for cover attachment.

2.6 INLET COMPARTMENT: The inlet chamber shall be comprised of a
non-clog diffuser to distribute the flow across the width of the separation
chamber. The inlet compartment shall be of sufficient volume to effectively
reduce influent suspended solids, dissipate energy and begin separation. The
media will sit elevated on top of a sludge baffle. The sludge baffle will be
provided to retain settleble solids and sediment from entering the separation
chamber.

2.7 SEPARATION CHAMBER: The oil separation chamber shall contain HQI
UNIIPACK parallel corrugated plates. The plates shall be at a 60 degree angle
with respect to longitudinal axis of the plate corrugations and spaced 1/2" apart
for removal of free oil 60 micron in size or greater and settleable solids.
Configuration does not promote solids buildup on the plates, which would
increase velocities to the point of discharging an effluent of unacceptable
quality. Laminar flow with a Reynolds Number of less than 500 at a maximum
design flow rate shall be maintained throughout the plate packs including
entrance and exit so as to prevent re-entrainment of oils) with water. Flow
through the plate packs shall be crossflow perpendicular to plate corrugations so
that the oil collects and coalesces at high points of corrugations and rises to the
top of pack without clogging due to oil or settleable solids.

2.8 BAFFLES: An oil retention & underflow weir, and overflow weir. Position
underflow weir to prevent resuspension of settled solids.

2.9 SLUDGE CHAMBER: The sludge chamber shall be located prior to the
coalescing compartment for the settling of any solids. It shall also prevent any
solids from entering the clean water chamber.

2.10 OIL SKIMMER : The oil separation chamber will be provided with a
rotatable pipe skimmer for gravity decanting of the separated oil to a product

storage tank.

2.11 CLEAN WATER CHAMBER: The tank will be provided with a 300 gallon
clean water chamber which allows the water to leave the separator by pumped
flow through the clean water outlet port.

2.12 VENTS: 1*vents will be provide with vent piping to atmosphere.

POB 3160 * 63 N. Washington St. * N. Attleboro, MA 02761-3160
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3.0 SAFETY AND ENVIRONMENTAL CONSIDERATIONS

3.1 All normal safety precautions should be taken with this equipment to prevent
accidents and fires.

3.2 Normal fire prevention measures must be taken to prevent fire danger from
separated oil.

3.3 Care should be taken to keep the area around the separator clean to
prevent accidents. .

3.4 Disposal of the separated oil and solids, which may contain hazardous
material, must comply with the regulations of the authority having jurisdiction.

’ ' 3.5 Safety and environmental protection are the responsibility of the user. HQI
assumes no liability for misuse of this separator or for use outside the purpose

for which it is designed.

POB 3160 * 63 N. Washington St. * N. Attleboro, MA 02761-3160
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4.0 INSPECTION AND OFFLOADING

4.1 INSPECTION: Inspect the oil water separator upon delivery for any damage
which may have occurred in shipment. Areas most susceptible to damage are
connections and cover openings. If the separator is damaged, HQI should be
notified immediately. The off loading personnel should note the extent of
damage and sign and date the bill of lading. A claim should be filed with the
delivering carrier.

4.2 OFF LOADING: The separator must be carefully removed from the truck so
the unit is not damaged. Components for the separator are often supplied in a
separate carton. Proper rigging practices should be observed at all times.
Hoisting equipment operators should attach a guide line to prevent the separator
from swinging out of control. Do not drop the separator or allow it to fall hard in

the process of inverting, turning, or moving. Do not slide the separator.

4.3 COATINGS: All damaged coatings should be touched up immediately !
Please contact the factory if more specific information is required. Under no
conditions should chains or cables be put around the separator. Use spreader

bars, and the lifting eyes on the unit.

4.4 STORAGE: If the equipment is not to be installed at the time of delivery, it
should be stored in an area away from traffic. The ground should be level and
free sharp objects that might damage the coatings. All equipment should be
stored off the ground on timbers. All factory packing should remain intact unti
the unit is ready for installation. Equipment should be stored indoors. If not,
care should be taken that tanks do not fill up with water and debris. Covering all
of the equipment with a tarp is strongly recommended.
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HYDRO QUIP INC.

Water Treatment Equipment

5.0 SYSTEM INSTALLATION

When placing the separator for system operation, be sure it is installed on a
concrete foundation which provides adequate support under full load operating
conditions. Even if a mounting skid is used, a concrete pad or other properly
designed structure must be installed as a foundation. The length and width of
this pad are dependent upon the footprint of the unit. Thickness of the concrete
pad depends on local soil and frost conditions. A local qualified civil engineer

should be contacted to determine these dimensions.
5.1 FOR EQUIPMENT SUBJECT TO TRAFFIC LOADS

1. A concrete siab must be installed around the equipment if the separator is
going to be subject to traffic loads. It should be designed to carry the load and
transmit the load into adjacent, undisturbed soil, not onto the tank side walls!

2. If a concrete pad is not installed and the equipment is subject to traffic loads,
deformation or in some cases total collapse of the equipment may occur. HQ!I

cannot be held responsible for equipment subjected to such loads!

5.2 LEVELING

1. At this point the equipment should be set exactly in place and the anchor
boits should be installed.

2. Remove any lids.

3. The tankage should now be made as level as possible. The absolute
minimum requirements being, within +/- 1/16" per foot from inlet to outlet end of
tank and +/- 1/16" per foot from side to side, maximum of +/- 1/4" total. Shim the
tank, if necessary, until these parameters are met. We recommend the use of
stainless steel shim stock. When installing shims, make sure to locate them

under all vertical tank supports.

NOTE: We cannot stress enough the leveling process. It is better to invest
a little time at this point than to try to correct an improperly leveled tank later. A

level installation functions better, has a better appearance and will give you
fewer problems in the future.

The next step toward system start involves the plumbing and electrical
connections. Any valves and/or piping should be adequately supported and
accepted piping and valve practices must be followed for proper system
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operation. Any pump or level probe wiring and conduit connections should be
made at this time. If the unit includes internal level detection, insert the level
detection probe into the port indicated on the drawing. Be sure to lower the probe

to the correct level indicated on the drawing.

PLUMBING

1. When making connections to the equipment do not use the equipment as a
pipe support. All plumbing should stand on its own if disconnected from
equipment. HQI cannot be held responsible for damage caused by using this

equipment to support your plumbing.

2. Connections do not have to be made in the order listed-below. Review your
situation and make the connections in the most convenient order for your

particular application.

3. Connect the outlet plumbing. The effluent plumbing must be the same size or
larger than the nozzle size of the equipment. Do not reduce the size of the
effluent piping as this might cause hydraulic overloading of the equipment. Also,
try to run the discharge piping through as few changes as possible, as short a
distance as possible and at a pitch of not less than 1/16" per foot. On gravity flow
units it may be necessary to vent exterior piping to prevent air locks in discharge

pipe.

4. Connect the inlet plumbing. The influent must be the same size or smaller
than the nozzle size on the equipment. Do not increase the size of the influent
piping as this might cause hydraulic overloading of the equipment. Also, the
pitch of the pipe should not exceed 1/16" per foot.

] 5. On most units, vents will have been provided. These vents have been
supplied to prevent air locks during surge conditions. For both indoor and

g outdoor applications the vents should be run to a location where noxious and
sometimes volatile gas would pose no hazard. Follow all applicable fire codes

with regards to size of vent pipe.

ﬂ POB 3160 * 63 N. Washington St. * N. Attleboro, MA 02761-3160
PH 1508} 695-3640 * F (508) 6954412 * EMAIL HQIOWS@AOL.COM



mailto:HQIOWS@AOL.COM

|
4
1
d
i
1
i
q
|

ﬂ
P
Q

HYDRO QUIP INC.

Water Treatment Equipment

6.0 SEPARATOR SET UP AND START UP PROCEDURES

6.1 SEPARATOR SET UP PROCEDURES:

The inlet flow to the separator must be by gravity or a positive displacement
pump upstream. Centrifugal pumps greatly agitate the oil and water and tend to
make a stable emulsion that is very difficult, if not impossible, to separate by

gravity settling.
Separator flow should be controlled upstream to ensure even, steady flow, and

stable conditions in the separator. Unstable flows tend to reduce efficiency and
may cause high oil concentration at the outlet.

6.1.1 The separator tank is atmospheric in design a'nd must be vented to the
atmosphere. Consult the OWS drawing for location of all vents.

6.1.2 To achieve the desired flow, excessive throttling of the input must be
avoided as this will also cause emulsification of the oil, adversely effecting
separator performance. Especially avoid the use of globe type or other vaives

with high pressure drops.

6.1.3 Itis recommended that the effluent water flows by gravity flow from the
separator. The pressure loss for the water effluent pipe shall not exceed the drop
elevation of the customer lines. External piping should be separately supported.

The separator is not designed to support piping.

6.1.4 To install the separator, follow these steps:
( Please refer to attached installation drawing)

1. Ensure that the source of the water to be treated is properly regulated
and not provided with a centrifugal pump or other device which will cause
emulsification such as a high pressure drop valve.

2. Ensure that the separator is securely installed per installation drawing.
6.2 SEPARATOR START-UP PROCEDURES:

6.2.1 Initial start-up.

This procedure is to be followed after the installation of the separator or after the
separator has been drained for maintenance and is ready to be restarted.
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1. Ensure that the owner supplied upstream influent flow regulating valve is
closed.

2. Before starting the flow to the unit, remove the coalescer access cover and
ensure that the UNIPACK packs have not shifted and are securely fastened. The
separator should contain plate packs, polishing pack and adjustable oil skimmer
pipe tube. ( Slot of skimmer to be turned upward away from water)

3. Ensure that there are not obstructions in the water outlet piping.

4. With the coalescer access cover off, fill the tank with clean water, establishing
flow from the effluent opening. Check for leaks, both external and internal
remedy any found.

5. Allow the influent oil water mixture into the OWS tank.
6. Replace the coalescer access cover and bolt down liquid tight.

6.2.2 Normal operation:

Carefully maintain flow at the rate set when flow was established. Once a
sufficient quantity of oil has accumulated in the separator, turn the slot of the
skimmer into the oil layer (The oil will then be decanted into an integral oil
storage compartment or to a separate tank outside of the separator). Disposal of
the oil must comply with regulations of the authority having jurisdiction.
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7.0 QUALITY ASSURANCE

7.1 INSPECTION: Examine each component of the separétor for compliance
with requirements indicated in Section 2 - System Description & Requirements.
This element of inspection shall encompass visual examination.

7.2 PRETEST PROCEDURES: After separator has been leveled,
hydrostatically test unit for (4) hours by filling full with potable water, provided by
customer, with means of getting it from the nearest source by the installer.
Acceptance criteria for this test is no leakage after four (4) hours.

7.3 TESTS: - After hydrostatic test has been successfully completed and unit

has been properly connected to influent and effluent piping, allow influent oil
water mixture of 100 ppm, to flow into separator filled with potable water. After
injection, operate unit for a minimum of ten tank volume changes prior to testing

for contaminant removal.

7.4 TEST FOR CONTAMINANTS: The installer shall test the effluent to ensure
that it meets oil concentration levels described in Section 2 - System Description

& Requirements. Test shall be performed by an independent certified testing
laboratory.

7.5 ANALYTICAL METHODS: Test and sample preservation methods for test

contaminants shall be in accordance with the latest revision of EPA Methods for
Chemical Analysis of Water and Wastes. Effluent oil concentration shall be
measured by gravimetric, Separatory Funnel Extraction Method API 413.1.

POB 3160 * 63 N. Washington St. * N. Attleboro, MA 02761-3160
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8.0 MAINTENANCE

HYDRO QUIP INC.

Water Treatment Equipment

8.1 The separator should be checked periodically to determine if excessive
amounts of solids and debris have accumulated. If this happens the solids may
accumulate enough to plug the lower part of the UNIPACK plates. In this case,
efficiency will be reduced and oil in the outlet water may exceed specified

effluent limits.

8.2 After the first 6 months of operation, the inlet area should be inspected and
cleaned as follows:

1. Stop the flow of influent to the separator.

2. Remove separator cover.
3. Dispose of separated oil per regulatory procedures.
4. Remove water from separator through drain or hose.

8.3 Measure and record the depth of the solids. Use this measurement as the
timing basis for the next solids inspection and clean out. Consult OWS drawing
for depth of sludge baffle . Solids should not exceed this depth.

8.4 The UNIPACK plate packs can be either cleaned in place or removed and
cleaned . '

1. For cleaning in place, connect a pressure water hose (1-15 psig) and
" insert in plate spacing on top of the plate packs. As the water flushes the
dirt out of the plate packs it should be removed by the vacuum hose.

2. For removing plate packs outside of separator. Flush with garden hose
(10-15 psig) over an area to prevent discharge of flushed water into
groundwater. It is only necessary to remove all sludge from between the

plates and any very heavy oil coating.

8.5 Examine tank interior for damage and repair any damage to internal coating.

8.6 To restart separator, reinstall UNIPACK plate packs and polishing pack in
original position. Make sure that both are securely in place so that they do not

float when unit is operational.

8.7 For start up, repeat steps in section 6 of these instructions.

POB 3160 * 63 N. Washington St. * N. Attleboro, MA 02761-3160
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HYDRO QUIP INC.

Water Treatment Equipment

9.0 TROUBLESHOOTING

Regularly monitor the quality of the effluent leaving the separatdr. If any loss in
effluent quality is observed, steps should be taken to correct the problem
immediately. Some things to check if effluent quality has deteriorated are:

1. Have you exceeded the separators rated flow ? If so, return the flow rate to
the design flow rate.

2. Have you allowed the sludge to accumulate to a point where it has started to
effect the performance of the separator? If so, take steps to have the sludge
removed immediately. If it cannot be pumped out, you will have to drain the

separator and remove the accumulated sludge.

3. Check the influent for surfactants or chemical emulsifiers. If any are present,
you may need additional treatment in order to meet discharge requirements.

4. Are you pumping into the separator ? If so, you may be mechanically
emulsifying the influent oil. Sample the oil water from both before and after the
pump. There should be no differences between the two samples. If you are
mechanically emulsifying the oil you may have to change your influent pump to a
low RPM positive displacement pump or similar pump that will cut down on

shearing.

5. Check to make sure that the oil depth in the separator is not too great, a deep
layer of product will recuce the efficiency of the separator. Free product should
be removed and the separator put back in service.

POB 3160 * 63 N. Washington St. * N. Attieboro, MA 02761-3160
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9.1 TROUBLESHOOTING GUIDELINE

PROBLEME POSSIBLE DIAGNOSTIC ' CORRECTIVE
! CAUSE TECHNIQUE ACTION
Oil Concentration too Sample Decrease (he
a EFFLUENT Great for Design Influent Flow Rate
Flow Too Great Check Flow Decrease The
| CONCENTRATION For Design Flow Rale
' Plates Inspect, Remove Clean Per Par. 8.4
TOO Blocked Plates if Necessary Instructions and
H Reinslall
Solids have Check Depth of Remove Solids
HIGH Accumulated Into Solids In Coalescer | From Comparlment
’ Coalescer Plates Compartment See Par. 83
i TANK IS Output Line Check Remove
OVERFLOWING Restricted Flow Reslriction
' Note: For proper operation, outlet line should be as large as outlel nozzle unless unit is

to be operated at very large flows

'
'
'
0
'
0
0’
'
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ITEM|QTY DESCRIPTION ITEM|QTY DESCRIPTION
1 1 |3"—150# RF FLG. INLET 9 1 |OIL STOP WEIR SHIPPING WEIGHT 1150 LBS
2 1 |3"~150# RF FLG. QUTLET | 10 [ 1 [ADJ. OVERFLOW WEIR OPERATING WEIGHT 9251 LBS
3 1 |2" FNPT OIL OUTLET 11 [ O [OPTIONAL MESH PAD SEPARATOR VOLUME 1264 GALLONS
4 | 3 11" FNPT VENT 12 | O |OPT. SIGHT GLASS PORTS EFFLUENT TANK VOLUME 300 GALLONS
= T3 11" FNPT DRAIN 73 T 17 [OPTIONAL PRODUCT TANK| SLUDGE VOLUME 150 GALLONS
_ 0 COALESCING AREA 40 FT2
6 | 1 |COALESCING PLATES 14| 3 |2" BULKHEAD IN COVER OPT. PRODUCT TANK VOL 140 GALLONS
7 1_[PVC OIL SKIMMER 15 | 2 |2° FNPT SLUDGE DRAIN :
8 1 |REMOVABLE COVER 16 | 1 [2" FNPT FLOAT SWITCH
_ 8'-10" '
' 5'—4" g 27
511 1/2" 3/7 =g 14
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REV. DESCRIPTION DATE | INIT.
HYDRO QUIP. INC.
NOTES Water Treatment Systems
1. MATERIAL: 11 GAUGE 304SS. GENERAL ARRANGEMENT [ow e Pvo
2. GASKET: NEOPRENE. MODEL AGSSS—300V-HP |asman
3. HARDWARE: 18—8 STAINLESS STEEL — Sy ——
4. INTERNAL PIPE SCH 40 PVC o= Tres remswvr Py
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INLET NOZZLE (SEE TABLE)

OUTLET NOZZLE (SEE NOZZLE)

OiL OUTLET 2" NPT

VENT 1° NPT

DRAIN 1" NPT

LEVEL SENSOR PORT 2° NPT

PARALLEL PLATE MEDIA

OlL_SKIMMER

VAPOR TIGHT COVER

OIL STOP WEIR

OVERFLOW WEIR

SEDIMENT CHAMBER

SEPARATOR_CHAMBER

CLEAN WATER CHAMBER

SLUDGE DRAIN

Y OPTIONAL EQUIPMENT

QIL_RESERVOIR (SEE TABLE)

LEVEL CONTROLS NEMA ENG

A/R|IMMERSION HEATERS

19 |A/RIPOLISHING MEDIA

20 |A/RIINFLUENT & EFFLUENT PUMPS

2111 oL PUMPS

¢ |TEMQTY CUSTOMER SUPPLIED EQUIPMENT
22 |1 |CONCRETE PAD

/RIANCHOR BOL TS

24 |A /RIEXTERNAL PIPING
NOTES
MATERIAL:

SAnBoN Shee (cs

INTERIOR TNENEC SERIES 61 LNER TO 8 MILS.
—D= - EXTERIOR POLYAMIDE EPOXY & MDFT.
§- Lta e « '~~.i~1’ COVER GASKET: NEOPRENE
GASKET: NEQPRENE.
HARDWARE: 18-8 STAINLESS STEEL
SKIMMER SCHEDULE 80 PIPE
RIGHT SIDE VIEW CONNECTION ARE NPT FITTINGS
ANGHOR BOLT TO BE 3/B DIA. MIN. WTH
INBEDMENT & 2° PROJECTION
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o DM gy | (GAL) aapaary| (8S) | (6S) HYDRO QUIP. INC.
SS~-38WH| 3" {12 |1s" | BB° | 80" | s52° 12° 10° 87" 53° 120 200 38 380 | 1890 Water Treatment Systems
PSS—75W4| 3 | 12 |28° | 88° | 80" 52° 12° 22° 82° 53" 120 368 75 520 | 3484
] 0
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HYDRO QUIP INC.

Water Treatment Systems

LIMITED WARRANTY

Hydro Quip's equipment is warranted as to workmanship, material, and
performance when properly installed, used, and cared for, and provided that the
original design criteria represent actual field data at the time of operation. Should
any part or parts prove defective within twelve (12) months from date of purchase,
it will be replaced F.O.B. destination without charge, provnded the part (or parts) is

returned transportation charges prepaid.

No allowance will be made for labor, transportation, or other charges incurred in
the replacement or repair of defective parts by the customer. This warranty does
not apply when damage is caused by conditions such as sand or abrasive materials
pumped with the fluids, lightning, improper voltage supply, careless handling,
improper installation, stray electrical interference, or due to substances or factors
that were unknown to Hydro Quip at the time of purchase. Buyer shall have no
claim, and no product or part shall be deemed defective, by reason of failure to
resist erosive or corrosive action, nor for problems resulting from buildup of
material within the equipment.

This warranty applies only to seller's equipment, under use and service in
accordance with the seller's written instructions, recommendations and ratings for
installation, operating and maintenance, and service. All claims for defective
products, parts, or work under this warranty must be made in writing immediately
upon discovery and, in any event, within one year of purchase.

This warranty is a Limited Warranty, anything in the warranty notwithstanding.
Implied warranties for particular purpose and merchantability shall be limited to
the duration of the express warranty. The manufacturer expressly disclaims and
excludes any liability of consequential or incidental damages for breach of any

express or implied warranty.

P.O. Box 3160 - 63 N. Washington Street - N. Attleboro, MA 02761

Rev. 3/16/96
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MAIN OFFICES and PRODUCTION CLENT | ENVIRONMENTAL QUALITY MANAGEMENT DATE | 10/10/02
0 - ”e 11929 PORTLAND AVENUE SOUTH STE | GARY_AIRPORT o ot
L3 7 ey BURNSVILLE, MN. 55337 e 1 oI WATER SEPARATOR @ UP T0 100 GPM | ™ 01 [ |02
SCALE ;—e:_ 99552277%7791(1%% TME-2 | EQUIPMENT VIEW SALE | a5 SHOWN
IN INCHES PRODUCT LEVEL ax: REVISION| 01 | BY | O DATE | O
TOLERANCES £ .250" REVISION} 02 | BY | O DATE [o]
CONTROL’ INC. DRAW. NUMB. | 02—-072 AG-5S5-300V—HP—-1P OWS SKID MOUNTED | Revisioni 03 | BY [ 0 DATE o}

12’

HOSE

APPROX. 6/

APPROX. 4’ HOSE ¢
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NOTE: BOTH MOYNO PUMPS HAVE THE SAME BASIC PIPING




DESCRIPTION PART NUMBER QTY VENDOR PURCHASE ORDER DATE ORDERED COST MOUNTED/LOOSE
1 |100 GPM STAINLESS STEEL OWS UNIT AG—555-300V-HP-1P 1 |HYDRO-QUIP 0 0 0 0 1
2 |[PLC TRI-LEVEL SENSOR w/ 25" LEAD PLC 550-270 2 |PLC 0 0 0 0 2
3 [2" PVC SENSOR ADAPTER PLC 550-278 2 |PLC 0 0 0 0 3
4 [OIL TANK LEVEL MANUAL LEVEL INDICATOR 3711K2 1 | McMASTER CARR 0 0 0 0 4
S5 [MOYNO PROGRESSIVE CAVITY PUMP 3/4—HP 230V 1-—PH| 34401 2 |PFC EQUIPMENT 0 0 0 0 5
B |3/4” x 1=1/2" SCH 40 GALVANIZED NIPPLE 75x115GN 4 |GOODIN CO. 0 0 Q 0 6
7" x 3/4" 150# GALVANIZED REDUCING COUPLING 1x75GMR 4 |GOODIN CO. 0 0 0 0 7
8 12—1/2" SS CASE LIQ. FILL PRESS. GAUGE 0-100 PSIG [ 25—2500BL—02L—100 # 3 | DRAUGHTRIDGE SALES 0 0 0 0 8
9 |1” x 8" SCH 40 GALVANIZED NIPPLE 1x6GN 3 |GOODIN CO. 0 0 0 0 9
1011" 125# BRONZE GLOBE VALVE 1BZ125GV 2 [GOODIN CO. 0 0 0 0 10
11(1" BRONZE CHECK VALVE 4753K34 1 |McMASTER CARR 0 0 0 0 11
12117 x 3" SCH 40 GALVANIZED NIPPLE 1x3GN 2 | GOODIN CO. 0 0 0 0 12
131" 1504 GALVANIZED 90 DEGREE ELBOW 1GML 2 |GOODIN CO. 0 0 0 0 13
14{1” ALUMINUM CAMLOCK PART "B” COUPLIER 51415K12 4 | McMASTER CARR 0 0 0 0 14
15(1" ALUMINUM CAMLOCK PART "E” ADAPTER 51415K62 4 | McMASTER CARR 0 0 0 0 15
16|STAINLESS HOSE CLAMP 5661K55 8 | McMASTER CARR 0 0 0 0 16
17(1" ID BUNA—N SUCTION HOSE 5282K65 20| McMASTER CARR 0 0 0 0 17
18|G & | CENTRIFUGAL PUMP 1—1/2—HP 230V 1-PH 3STI1FOE4 1 | PFC 0 0 0 0 18
1901-1/2" x 6" SCH 40 GALVZNIZED NIPPLE 115x6GN 2 |GOODIN CO. 0 0 0 0 19
20{1—1/2" 125§ BRONZE GLOBE VALVE 115B72125GV 1 | GOODIN CO. 0 0 0 0 20
2111—1/2" BRONZE CHECK VALVE 4753K36 1 | McMASTER CARR 0 0 ) 0 21
2212" ALUMINUM CAMLOCK PART "B” COUPLER 51415K15 2 | McMASTER CARR 0 0 0 0 22
2312" ALUMINUM CAMLOCK PART "E" ADAPTER 51415K65 2 |McMASTER CARR 0 0 0 0 23
24|STAINLESS HOSE CLAMP 5661K12 2 | McMASTER CARR 0 0 0 0 24
25|2" CLEAR VIEW PVC SUCTION HOSE 45815K22 6’ | McMASTER CARR 0 0 0 0 25
26(2" 125# BRASS BALL VALVE 2BR125BV 1 |GOODIN CO. 0 0 0 0 26
2712" x 3" SCH 40 GALVANIZED NIPPLE 2x3GN 1 |GOODIN CO. 0 0 0 0 27
28|3" x 2”7 1504 GALVANIZED REDUCING BUSHING 3x2GMB 1 |GOODIN CO. 0 0 0 0 28
29|1” 125# BRASS BALL VALVE 1BR1258V 5 | GOODIN CO. 0 0 0] 0 29
30|1” x 2" SCH 40 GALVANIZED NIPPLE 1x2GN 5 {GOODIN CO. 0 0 0 0 30
311" x 47 SCH 40 GALVANIZED NIPPLE 1x4GN 1 |GOODIN CO. 0 0 0 0 31
321" 150# GALVANIZED TEE 1GMT 1 [GOQDIN CO 0 0 0 0 32
331" GALVANIZED THREADED PLUG 1GMP 1 |GOODIN CO. 0 0 0 0 33
3412" x 17 150# GALVANIZED REDUCING BUSHING 2x1GMB 1 |GOODIN CO. 0 0 0 0 34
355" x 6.7# STEEL C—CHANNEL SKID FRAME PLC 502-228 12'| McNELIUS STEEL 0 0 8] 0 35
36|3/16" STEEL PUMP MOUNTING PLATE PLC 502-210 8’ | McNELIUS STEEL 0 0 0 0 36
370 0 0 ]0 0 0 0 0 37
3810 0 0|0 0 0 0 0 38
390 0 010 0 0 0 0 39
4010 0 0|0 0 0 0 0 40
MAIN OFFICES and PRODUCTION CLIENT l ENVIRONMENTAL QUALITY MANAGEMENT DATE ‘ 10/15/02
11929 PORTLAND AVENUE SOUTH STE | GARY AIRPOR o e ke
BURNSVILLE, MN. 55337 TME-1 | o)L WATER SEPARATOR @ UP TO 100 GPM | PAGE ‘oz IOF[oz
II::: 99%22-77%77915)(;15 TILE=2 | COMPONENT IDENTIFICATION SCALE ’ AS SHOWN
PRODUCT LEVEL REVISION| 01 | BY | O DATE 0
TOLERANCES + 250" REVISION| 02 | BY | O DATE 0
CONTROL' INC. DRAW NUMB. | 02-072 AG-5S5-300V—-HP—-1P OWS PARTS REVISION| 03 | BY | O DATE 0
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MAIN OFFICES and PRODUCTION L QUALITY MANAGEMENT | 10/15/02
11929 PORTLAND AVENUE SOUTH STE | GARY_AIRPORT o | Soris o]
BURNSVILLE, MN. 55337 TME-T 11000 GALLON HDPE SURGE TANK Pt [ 01 [ [ 02
Tel: 952-707-9101 TITLE-2
Fax: 952-707-1075 EQUIPMENT VIEW ScaLt | AS SHOWN
PRODUCT LEVEL REVISION| 01 [ BY [ O DATE 0
CONTROL INC TOLERANCES + .250" REVISION| 02 [ BY | O DATE 0
! ' DRAW. NUMB | 02—072 1000 GALLON HDPE SURGE TANK REVISION| 03 | BY | O DATE 0
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DESCRIPTION PART NUMBER oTY VENDOR PURCHASE ORDER  DATE ORDERED CoST MOUNTED,/LOOSE
1 |NORWESCO 1000 GALLON HDPE SURGE TANK 40152 1 | INDELCO PLASTICS 0 0 0 0 1
2 |PLC 3/4” SIDE MOUNTED LEVEL SENSOR w/ 25 LEAD PLC LS-3/4 3 PLC 0 0 0 0 2
3 13/4” HDPE HALFCOUPLING PLC 510-205 3 |PLC 0 0 0 0 3
412" SCH 80 PVC THREADED BULKHEAD FITTING 60431020 1 | SEELYE PLASTICS 0 0 0 0 4
5(G & L CENTRIFUGAL PUMP END 3STFRMB4 1| PFC 0 0 0 0 5
6 [1-1/2" x 6" SCH 40 GALVANIZED NIPPLE 115%6GN 2 | GOODIN CO. 0 0 0 0 6
7 |2-1/2" S5 LIQ. FILL PRESS. GAUGE 0-100 PSIG 25-2500BL~02L— 1004 1 | DRAUGHTRIDGE SALES 0 0 0 0 7
8 |1-1/2" 1254 BRONZE GLOBE VALVE 115871258V 1 | GOODIN €O. 0 0 0 0 8
9 |1-1/2" BRASS CHECK VALVE 4753K36 1 | McMASTER CARR 0 0 0 0 9
10]2" ALUMINUM CAMLOCK PART "B" COUPLER 51415K15 2 [ McMASTER CARR 0 0 0 0 10
11]2” ALUMINUM CAMLOCK PART "E” ADAPTER 51415K65 2 | McMASTER CARR 0 0 0 0 11
12|STAINLESS HOSE CLAMP 5661K12 2 | McxMASTER CARR 0 0 0 0 12
13]2" CLEARVIEW PVC SUCTION HOSE 45815K22 6" | MCMASTER CARR 0 0 0 0 13
14/2" 1254 BRASS BALL VALVE 2BR125BV 1 | GOODIN CO. 0 0 0 0 14
15[2" x 4" SCH 40 GALVANIZED NIPPLE 2x4GN 1 | GOODIN CO. 0 0 c 0 15
16]3-HP 230V 1-PH 3600 RPM EXP. RIGID BASE MOTOR L5028T 1 | BALDOR MOTORS 0 0 0 0 16
1710 0 010 0 0 0 0 17
180 0 0o 0 0 0 0 18
190 0 010 0 0 0 0 19
20|0 0 00 0 0 0 0 20
210 0 0o 0 0 0 0 21
220 0 0o 0 0 0 0 22
230 0 010 0 0 0 0 23
240 0 010 0 0 0 0 24
250 0 0|0 0 0 0 0 25
260 0 00 0 0 0 0 26
270 0 0o 0 0 0 0 27
28|0 0 0|0 0 0 c 0 28
290 0 010 0 0 0 0 29
300 0 00 0 0 0 0 30
MAIN OFFICES and PRODUCTION CLENT ‘ ENVIRONMENTAL QUALITY MANAGEMENT PATE | 10/15/02
11929 PORTLAND AVENUE SOUTH ¢ | GaRY ARPORT o e Fraer
BURNSVILLE, MN. 55337 TTE-1 | 1000 GALLON HDPE SURGE TANK PacE | o | OF [ 0
:.-::: 99?52277%77915%15 TMLE-2 | COMPONENT IDENTIFICATION SCALE | AS SHOWN
PRODUCT LEVEL REVISION] 01 | BY | O DATE 0
CONTROLI INC TOLERANCES + 250" REVISION| 02 | BY | O DATE 0
DRAW. NUMB. | 02-072 1000 CALLON HDPE SURGE TANK PARTS REVISION| 03 | BY | O DATE 0
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Introduction

Pressure Systems is an ISO-9001 certified U.S. manufacturer of submersible and above ground pressure
transducers for environmental, industrial and municipal applications. Our KPSI line of transducers have
been specified in hundreds of projects throughout the United States and Canada by geologists, system
integrators, national engineering firms and a variety of government agencies. Typical applications include,
but are not limited to, pump control, tank level monitoring, sewage lift station operation, reservoirs, weirs,
flumes, site remediation, stormwater/well monitoring, pump/pipeline pressures and compressor pressures.

800 Number Support

Twelve hours a day, Monday through Friday, knowledgeable technical assistance is provided by factory
personnel (800-328-3665). We work with customers to understand their specific needs and then recommend
the pressure measurement device that best fits their application. If no standard is available, we will propose
optional modifications to standard products or new product designs to solve the pressure measurement
problem.

Product Quality

Each pressure transducer is shipped with its own calibration sheet that describes its exact performance
characteristics. This information is NIST traceable! We also keep a duplicate record of each calibration
sheet for three years in our record archives in Hampton, VA. Should you misplace your calibration sheet,
we can fax or mail a duplicate to you. In emergencies, such information will gladly be provided during a
phone discussion.

Website and E-Mail
Visit our website at www.PressureSystems.com to look at our latest new product releases, application notes
or product specifications then e-mail your questions and comments to us.

E-commerce
Orders may be placed on-line by visiting our website (www. PressureSystems.com) or by contacting the
factory or local representative.

Minimum Order
$50.00

Applicable Products

This manual provides information applicable to the use of the following KPSI water level transducers:

Series 169/173

Series 200

Series 700/710/720/730/735
Series 300/320/330/335
Series 300DS

Series 27/28/30/35

Series 750
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Pressure & Liquid Level Measurement Users Manual

1.0 Order Administration

Order Entry

We accept orders by fax, phone, mail and e-mail. To ensure accuracy, all orders are reviewed by
technical specialists before being submitted for production. Orders are scheduled into production
within 4 hours of order receipt.

E-commerce

Orders may be placed on-line by visiting our website (www. PressureSystems.com).

Payment

Net 30 terms are available upon approval of credit. We accept Visa/MasterCard, corporate checks,
money orders and cash. Many' orders are shipped C.O.D.

Method of Delivery

All orders are shipped freight on board (FOB) from our factory in Hampton, Virginia USA. We
typically ship UPS, but will use any shipper you specify.

Delivery Times

Shipment for standard products is typically 5 working days but we do offer an Expedited Shipment
Option for selected products.

2-4 working days from receipt of order is $100.00 per unit.
Warranty Protection
Any transducer/transmitter that is less than 2 years old (see DOM) which does not meet the
product’s specifications and exhibits no obvious physical damage to the housing, sensor, or cable

(cuts), will be replaced under warranty.

Units 2-3 years old: Units that fall within this age group and exhibit no obvious physical damage to
the housing, sensor, or cable (cuts), are replaced at a discounted list price.

Units greater than 3 years old: Units that fall within this age group are not repaired or replaced
under warranty. The customer will need to contact our Sales Department at 1-800-328-3665 for
replacement.
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Example DOM: (The DOM is located on each transducer/transmitter housing)
DOM: 9914 99 is the last two digits of the year of manufacture (1999)
14 is the week of manufacture (14th week of 52 week year)

. When returning units to the Repair Department, please include the vent filter or aneroid
bellows.
. Vent filters should be changed when they are 75% spent (pink). Do not remove the old

vent filter until a new one is available. The number one failure mode is moisture and
corrosion damage due to lack of maintenance of the vent filter. Remember to remove yellow
protective cap upon operation. This will allow air to breathe into dessicant fill.

. There is a 90 day warranty on all repairs.
Intrinsic Safety

Most of our products have FM, UL, CSA and ATEX certification for intrinsic safety as well as CE
approval for EMC. Several of our product lines also carry ABS approval.

2.0 Product Description and Use
General Characteristics

Our submersible pressure transducers use isolated diaphragm sensors that are specifically designed
for use with hostile fluids and gases. These sensors utilize a silicon pressure cell that has been fitted
into a stainless steel or titanium package with an integral, compliant stainless steel or titanium
barrier diaphragm. This sensor assembly is housed in a rugged 316 stainless steel or titanium case
which provides for a variety of pressure inputs from 0-2 through 0-300 psi. Our devices feature
internal signal conditioning. Standard outputs are 4 to 20 mA , 0 to 100 mV and 0 to 5 VDC. Other
outputs are available upon request.

All units containing active electronic components have surge and reverse polarity protection. For
ease of use in the field, our transducers are permanently etched with our logo and name, wiring
information, part number (P/N), serial number (S/N), date of manufacture (DOM), range, excitation
and output. Pressure transducers are offered in diameters of 1.0 and .74 inches.

Care and Handling

Our submersible transducers are designed for rugged use. However, they need protection from
overpressure and sharp impact. When lowering them into a liquid, penetrate the surface slowly and
only to the depth necessary. Avoid dropping the unit from above the surface. Clean all transducers
by rinsing them in a mild detergent. Direct probing of the diaphragm or attempts to remove
protective screens will damage the sensor, voiding the warranty.

Calibration
All pressure transducers are shipped with calibration information unique to each transducer. Make

sure you keep each calibration report. However, should you misplace your calibration sheet, you
can contact the factory to have a duplicate faxed or mailed to you.

2
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3.0 Product Accessories and Options
Nose Caps

There are several different user-installable nose caps for the Series 700, 710, 720, 730, 735
submersible pressure transducers. The closed-faced ported cap (316 SS, titanium or Delrin) with
#8-32UNC-2B threaded hole is best used where weights are required and for those installations
where users may encounter sharp, protruding objects. The open-faced cap which allows maximum
contact with the liquid media is ideal for wastewater and "greasy" applications where clogging of
the sensor is a concern. The 1/4" male NPT pressure cap is not only useful for calibration purposes
but also allows the device to be used as a submersible or above ground pressure transducer. The
piezometer cap allows the unit to be buried in saturated soil without damage to the sensor
diaphragm.

Series 810 Vent Filter or Series 815 Bellows

We supply with each submersible pressure transducer, a protective barrier against moisture
collecting in the cable vent tube. This ensures reliable operation and long life as it protects sensitive
electronic components from mildew, corrosion, rust and prevents the formation of a liquid column
in the vent tube. Any such column directly affects calibration.

Series 820 Sacrificial Anode

The Series 820 Sacrificial Anode provides cathodic protection against galvanic corrosion for our
submersible pressure transducers. Galvanic corrosion occurs when dissimilar metals are placed in
contact with an electrolyte. This condition causes a potential difference to exist between the two
metals, causing electron flow between them. Corrosion of the less corrosion-resistant metal is
increased and attack of the more resistant metal is decreased. The Series 820 Sacrificial Anode is
clamped to the exterior of the transducer. We also offer a 1" diameter version that attaches to the
nose cap of the transducer.

Our sacrificial anodes are made from a special zinc alloy formulated to guarantee continued
effectiveness over long periods. Because the anodes are 95% galvanic, they will not corrode unless
there is an electrolytic demand. The anode maintains a high driving potential throughout its 12
month life, is self-sluffing and always exposes new zinc for the best possible protection. For those
applications where cable buoyancy is a problem, the nominal 21 ounce sacrificial anode can be
substituted for hanging weights.

Polyurethane & Tefzel® Jacketed Cable

Most installations of our submersible pressure transducers connect our polyurethane or Tefzel®
cable to a junction box. From this junction box, users run their own cable to the required
instrumentation. Polyurethane is used for most applications while Tefzel® is recommended for
highly corrosive environments.
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Specifications for our standard polyurethane and Tefzel® jacketed cable are as follows:

Weight 0.05 Ibs/ft
Min. OD 0.28"
Max OD 0.31"
Conductors 4-22 AWG
Insulation

Conductors PVC

Outerjacket Polyurethane or Tefzel®
Shield 36 gauge spiral tinned copper wire
Vent Tube polyethylene, .060" ID

Chemical resistance of polyurethane: Potable Water, Waste Water, Borax, Butane, Animal Fat,
Carbonic Acid, Citric Acid, Cod Liver Oil, Corn Oil, Glycerin, Glycol, Mineral Oils, Potassium
Nitrate, Potassium Sulfate, Silicone Oils, Stoddard Solvent, Tannic Acid (10), Tartaric Acid,
Turbine Oil.

Chemical resistance of tefzel®: Acetic Acid (Glacial), Acetic Anhydride, Acetone, Aluminum
Chloride, Anti-Freeze, Bromine, Calcium Chloride, Calcium Hydroxide, Chlorine, Copper
Chloride, Ferrous Chloride, Hydrochloric Acid, Ketones, Lacquer Thinners, Sulfuric Acid.

The vented cable termination end is specially prepared at the factory to eliminate future moisture
migration down its length. It can be noticed where the lead wires emerge from under the jacket that
a potting material plus shrink tube “boot” have been added. Every effort should be made to leave
this feature intact. Should the cable be longer than is needed for the particular installation, it is
recommended that the excess length be accommodated in a service loop and that the potted end of
the cable NOT be shortened.

The cable attached to this instrument is specifically engineered for submersible applications. The
polyurethane outer jacket provides long term reliability under most conditions. The cable should
be handled carefully, however, as the jacket may be subject to cutting should it be “raked” over
extremely sharp edges. To guard against water incursion should an inadvertent cut occur, we have
incorporated an exclusive “water block” feature immediately beneath the jacket. This feature makes
the cable “self-sealing” in all but the most extreme cases. The cable is fully shielded, with the
shield connected to the metal housing at the transducer end and terminated in a blue-insulated wire
at the termination end. The shield should always be terminated to a good earth ground, unless the
transducer is installed in an area where electrolytic corrosion is known to be a serious problem.
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Lightning Pretection

We can provide optional lightning and surge protection for the 0-5 VDC and 4-20 mA output of our
1 inch diameter units. This is achieved through the use of 2 protectors. One is housed in a 4 inch
long, 1 inch OD 316 SS tubing attached directly to the non-pressure sensing end of the transducer
while the other is the located at the surface and grounded to a DIN-3.

Featuring quick response and low clamping voltages, these devices protect against fast rising
voltage transients as well as severe current surges associated with lightning discharges up to 20,000
amperes. Following a surge, the protector automatically restores the line to normal operation and
awaits the next surge without having to reset a breaker or replace a fuse. Transducers installed with
this option have a lifetime warranty against voltage surge.

Please note: Input voltage should be kept high enough to cover ohm resistance, ie. if using 250 ohm
resistance, then input voltage must be at least 15 VDC.

%" Male NPT Conduit Fitting

Submersible pressure transducers can be attached to a rigid conduit and the cable run through the
conduit. To achieve this, all of our submersible transducers can be fitted with an optional 2" NPT
male conduit fitting where the cable exits the transducer. This fitting can then be mated to a
standard rigid conduit.

Variety of Electrical Outputs

Most applications call for a 0-5 VDC, 4-20 mA or a 0-100 mV output. But where necessary, our
transducers offer a broad choice of possibilities including, among others, 0-10 VDC, 0-2.5 VDC, or
ratiometric mV/V.

Temperature Output

A 4-20 mA output for temperature is also available for most transducers having a 4-20 mA pressure
output. The temperature sensor requires an excitation of 9-30 VDC and is calibrated for a
temperature range of -20 to 60°C with an accuracy of £2°C. Wiring information: White = +
Excitation, Green = Signal out. Please see Appendix B.

Cable Hanger

We can supply an optional cable hanger to help end users secure the cable. The cable hanger can be
positioned anywhere on the cable by pushing the ends together. Once positioned, the cable hanger
expands and provides a snug grip on the cable.

When mounting the transducer in a well casing, the cable hanger can be secured to a hook on the
well plate or an eyebolt may be attached to the side of the well casing. The cable hanger loop is
then secured to the eyebolt by using any number of types of fasteners. A similar technique can be
used when working in still wells for surface water level measurement. In this case, the loop-end of
the cable hanger can be attached directly to a screw or bolt bored into the still well shelf.

-5-
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Cable Splicing Kit

Our field-installable cable splice allows you to splice our polyurethane and Tefzel® cable. It is
most commonly used for well applications where the more expensive Tefzel® cable is required for
suspension in corrosive media where the liquid level is fairly shallow but the well is hundreds of
feet in depth. It also is used in those emergency situations where cable must be spliced together to
get an application up and running.

4.0 Installation & Maintenance Tips

General Installation Procedures - Submersible Units

Most installations either suspend our submersible transducer in a perforated 1 2" or 2" PVC
instrumentation stilling well or attach the transducer (using our optional conduit fitting) to a rigid
conduit. It is not advisable to tie the transducer to the pump or piping, as a problem with the
transducer would then require that the pump be pulled (very expensive).

A minority of applications use our optional bracket to clamp the transducer to a fixed object (i.e.,
wall, ladder, step) or require the unit to be suspended without any protective still well or attachment
device. In all installations, care should be taken to ensure no damage occurs to the cable as cable
damage represents one of the most frequent causes of transducer failure.

Cable Lengths

The maximum length of cable to be used with our submersible pressure transducers is largely
dependent upon the type of electrical output of the pressure transducer. For a 0-5 VDC output, a
maximum cable length of 100 feet is recommended as a voltage output is more susceptible to
electrical interference than a 4-20 mA signal.

A 4-20 mA signal can be transmitted much longer distances depending upon such factors as
temperature, wire size, length of wire, power supply and voltage requirements of any devices to be
powered. At 25°C the 22 AWG conducting copper wire used in our polyurethane jacketed cable has
a resistance of 16.45 ohms per 1000 feet.

Using Ohms Law (E=IR) where E=voltage, I=current and R =resistance, one finds that a 20 mA
signal requires .329 volts to drive it along 1000 feet of 22 AWG copper wire (E=16.45 x .020).

To find out how much voltage is required to drive our Series 700 submersible pressure transducer's
4-20 mA signal 10,000 feet, just add the minimum power requirement of the 700 (9 VDC) to the
resistance offered by 10,000 feet of our polyurethane jacketed cable (10,000-1000 x .329=3.29).
The resulting power requirement is 12.29 VDC (9 + 3.29).

Reverse Signal
For some applications, it is important to know how far the water is from the top of the tank or the

surface of the ground. If specified by the customer, our factory can set the transducer so that zero
pressure reads full scale electrical output and maximum pressure reads zero output.
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Drying Transducers

If you happen to get water in the vent tube and in the submersible pressure transducer, coil the cable
and transducer in a pan and place the pan in an oven at 50°C for 2 hours. This on-site remedy may
do the trick. Be careful that the oven temperature does not exceed 50°C. Otherwise, you may
damage the transducer and cable.

4-20 mA Wiring

To connect a 2 wire 4-20 mA transducer to a typical power supply and mA meter, connect the +
(red) lead of the transducer to the + terminal of the power supply. Connect the - (black) lead of the
transducer to the + input terminal of the meter. Connect the - input terminal of the meter to the -
terminal of the power supply with a length of 22-24 AWG wire. Connect the blue shield wire to a
good earth ground.

VDC Wiring

To connect a 3 wire VDC output transducer to a typical power supply and the voltmeter, connect the
- terminal of the power supply to the - input terminal of the meter with a length of 22-24 AWG wire.
Connect the - excitation (black) lead of the transducer to the - input terminal of the meter. Connect
the + input terminal of the meter to the signal lead (white) of the transducer. Connect the + terminal
of the power supply to the + lead (red) of the transducer. Connect the blue shield wire to a good
earth ground.

Cable Protection

An inexpensive way to protect the cable from damage is to order the submersible pressure
transducer with a 2" conduit attachment. Connect an inexpensive flexible 5/8" garden hose to the
14" conduit fitting with an equally inexpensive female PVC 4" NPT x 3/4" NHT swivel fitting,
available at your local hardware store.

Bending of Cable

Our polyurethane and Tefzel® jacketed cables are quite flexible. Care needs to be taken to ensure
that when bending the cable to suit your installation you do not crimp the vent tube inside the cable.
Consequently, do not bend the cable more than a radius of 1 inch.

Cable Compression

Many users require a compression fitting to secure our Tefzel® and polyurethane jacketed cable as

it enters a junction box. Care needs to be taken that you do not overtighten the fitting so as to
damage the cable.
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I A ppendix A

Frequently Asked Questions
1. I need proof pressure much greater than 1.5 X. How can you help me?

We can provide 5 X over pressure protection on most ranges if you can accept a thermal
error of 0.1% full scale output per degree Celsius.

2. What installation ideas do you have to help me get rid of electrical noise interfering with
the signal?

An ounce of prevention goes a long way. Either try to eliminate the source of noise or
move the transducer as far away from it as possible. We strongly encourage you to
secure our cable shield to a good earth ground and that you use a 4-20 mA signal output.
Armed with these precautions and the fact that many of our transducers are CE approved
for electromagnetic interference, you should have few problems.

3. My cable on the submersible always seems to get cut and damaged. What am I doing
wrong?

This is the most common problem that our users encounter. Make sure that all of your
colleagues and staff understand the importance of handling the cable with care. The cable
should not be bent around rough or sharp edges. Always use a cable reel during transport.
Where possible, suspend the unit in a perforated 2" PVC pipe and thread the cable
through protective conduit to the nearest junction box. This is a problem that KPSI
directly addresses with the water block feature in our cable.

4, I have an application where the transducer is frequently damaged by voltage spikes.
What can be done to prevent this?

At a minimum, make sure the cable shield is connected to an earth ground as near as
possible to the transducer. We can provide a surge protection kit for both our below and
above ground transducers and transmitters. These kits will handle typical spikes that
might come in through the power lines as well as surges that travel through the ground
due to nearby lightning strikes.
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10.

11.

How much impact shock can your submersible transducers withstand?

The lower pressure ranges can be damaged if dropped from several feet onto an
unforgiving surface like concrete, so we recommend that the protective shipping foam
remain in place until the unit is installed.

What is the response time of your transducer?

From initial power up, the transducer output will stabilize within a fraction of a second.
The frequency response is rather low, probably less than 1 kHz, but it really depends on
the application, the media, plumbing, etc. Call our factory for application assistance if
frequency response is critical in your application.

How do I attach your vent filter or aneroid bellows to my cable vent tube?

The vent filter can be mounted anywhere convenient, preferably out of the weather. It
can be mounted in any position and connects to the cable vent tube via the extension tube
with metal connector tube provided. The aneroid bellows must be mounted in a way that
its movement is not encumbered. It is provided with a mounting base.

What is the best way to mark my cable?

Use white vinyl marking tape available from your local hardware or electronic stores.
These same stores may also sell cable marking kits.

Any ideas for preventing marine growth on your submersible transducers?

You might want to try waterproof grease. Remove the threaded nose cap to facilitate
applying the grease. Take care when applying the grease not to trap air bubbles against
the sensing diaphragm and not to damage the diaphragm.

How many pressure measurements can you make before the diaphragm on the pressure
sensor fails?

In normal operation - millions of cycles. We find that transducer failure is rarely due to
diaphragm fatigue.

What is the mean time between failure for your submersible pressure transducer?

Most failures are due to misuse by the end user. However, properly installed units last
tens of thousands of hours.

Appendix A - Frequently Asked Questions
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12.

13.

14.

15.

16.

17.

18.

19.

What is the turnaround time on repairs?

Once we receive a unit into our facility it takes approximately 5 working days.
What is the longest length of cable you have attached to a submersible transducer?
Two thousand feet.

Why do you use 316 SS housings and sensors for your standard transducers?

It offers a good combination of corrosion resistance and reasonable cost. As an option,
we do offer Titanium for very corrosive environments.

What wire gauge should I limit myself to when connecting to your 22 AWG wire?
Use 22 AWG or greater.
Does it make any difference if I mount the transducer in a vertical or horizontal position?

No. Our units have a minimum amount of position sensitivity. You should mount it in
the same position, however, throughout the measurement cycle.

What is the longest length of time one of your products has run continuously?
Since 1986, the year we first started manufacturing all-media pressure transducers.
What happens when you freeze your transducer in a column of water?

We have frozen our submersibles in a container of water in a home freezer, with no
resulting damage. However, depending on the pressure range of the unit, over pressure of
the unit is possible. In harsh environments where debris is common and ice shifts, you
might expect damage to both the transducer and cable.

What are the most common reasons customers keep buying your products?

No hassle service. Quick response to problems.
Reliable, long lasting products. Rapid delivery.

We offer lightning protection lifetime warranty.

Use 800 numbers for order entry and support.

Excellent pre and post sales application support.

Pressure & Liquid Level Measurement Users Manual
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Submersible Cable Termination
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Quick Check Procedure for KPSI Transducers/Transmitters

Should a problem be encountered with a KPSI transducer or transmitter, it is sometimes helpful to test
the transducer independently from the rest of the system, thereby establishing where to concentrate the
troubleshooting effort.

Shown below are simple hookup diagrams for the two most common types of electrical output, a 0-5
VDC transducer and a 4-20 mA transmitter. In either case, the “power supply” can be a common 12 volt
lantern battery, or even a 9 volt transistor radio battery, although the lifetime of a 9 volt battery will be
limited. The meter should be a digital type capable of reading at least 2 digits to the right of the decimal
point. Use 20-24 gage hookup wire or clip leads for jumpers. If your unit has other than a 0-5 VDC or 4-
20 mA output, please call (800) 328-3665 for assistance.

Once your transducer is correctly configured per one of the diagrams below, orient the transducer in a
vertical position and then read the zero output on your meter. For a 0-5 VDC output, the zero should be
between 0 and 0.060 volts, and for a 4-20 mA output, between 3.88 and 4.12 mA. If the output is outside
of these limits, you may, at your option, choose to troubleshoot the transducer per the suggested
measurements shown below. Otherwise, contact our Repair Department at (800) 328-3665 for a Return
Material Authorization number (RMA).

If the zero output is within these limits, the problem will more than likely be found elsewhere in your
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0-5VDC THESE JUMFERS\ 4-20 mA
BLACK  _____ / Fmmmmmmm oo
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Flow to 160 GPM
Head to 95 ft.

FAxX MO.

1952-707-1975 Apr. 28 zeB4 12:1SFM P3/7

Also Available:

EC100
with Air Motor Drive

SC100P
Frame Mounfed

Received Time Anr.21.

[ T4AM

Type W(Sj @
SC & B ¢

TECHNICAL INFORMATION "

CATEGORY SC&EC100 SC&EC150
‘Minimum Recommended Flow” 12 GPM 25 GPM
Maximum Solid Size 15" 15"

Max. Working Pressure (SC/EC)** 200/75 PSIG

Max. Temperature (SC/EC)"" 300 F

*‘With Max. Impeller Diameter
“*With Standard Seal and Gasket. Please contact the factory for
higher temperature and pressure options.

MATERIALS OF CONSTRUCTION

PART Al je BF AB SS

Volute Cl C.. Bronze - 3168S
Bracket C.l. C.h Bronze 31658
Impelier Cl. Bronze Bronze 316SS
Fasteners  Platedsteel Plated steel  18-858 31683
Gasket Syn. Fiber Syn. Fiber Syn. Fiber  Teflon

C.l. - Grey Cast Irdn, Class 30
Bronze: 85-5-5-5
Syn. Fiber: Garlock Blue Guard 3000 or equivalent




|7 Ady BUT| poAIROaY

Wypl:l

60 Hz
ﬂfé)mg PUMP £, CURVE NUMBER _D010228-261-1 MODEL:_CD150 ALAB,SS SIZE: 1-1/2x2x5  RPM:_ 3500
soNoma, caurormia  IMPELLER DIA: VARIQUS  MIN. IMPELLER DiA: 3.00” MAX IMPELLER DIA: 4.94” MAX SOUDS: .15”
CUSTOMER: CUSTOMER'S P.O.:
Ph (707) 93881 Fx (WO7) 9330784 TEST DATE: 2/28/95 VERIFIED: 5/21/01 REMARKS: MATERIALS: IRON, BRONZE & STAINLESS
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DESCRIPTION REF. NO. DATE REV.
CD100/150 BR CLOSE COUPLED MOTOR PUMP ASSEMBLY O-CDBRH 12/06/96 —
— AG C
4 ___' v - DISCHARGE
X0 J ]
| ” ;D g SUCTION
1 o
FP O —H — - ==
1l Ju }
it DD 3 13/16
NI _d] |
| |
I_._ J — 1 3/4 =
3 1/2
_._‘ I_... 7/16 PW
_ MOTOR END DIMENSIONS
/_Lb HP RPM FRM AG FP 0 X0
_{_k 4 3/8 1/4 1800 56C | 7 3/4 | 6 1/8 | 5 3/8 |2 1/16
1/3 1800 56C | 8 1/4 | 6 1/8 |5 3/8 [2 1/16
\_ﬁ ) 1/2 1800 56C | 8 3/4 | 6 1/8 | 5 3/8 |2 1/16
o — 1 33 1/3 3600 56C| 8 1/2 |6 1/8 | 5 3/8 [2 1/16
/ 1/2 3600 56C| 8 3/4 |6 1/8 |5 3/8 |2 1/16
—13 1/8i~— 3/4 3600 56C| 9 1/4 | 6 1/8 15 3/8 |2 1/16
NOTE. _ 1 3600 56c| 9 3/4 16 1/8]5 3/8 2 1/186
MOTOR DIMENSIONS WILL VARY BY MODEL AND MAKE. 1/2 3600 S6C |10 1/2]7 371616 7/8 | 2 1/4
DIMENSIONS ARE TO BE USED FOR REFERENCE ONLY. 2 3600 S6C|11 1/8|7 3/16[ 6 7/8 | 2 1/4
. —> 3 3600 56C|12 3/8|7 3/16] 6 7/8 | 2 1/4
PUMP END DIMENSIONS
c DD PW X Y z J SUCTION | DISCHG
CD100 CI{ 5 7/8 |3 3/1616 11/16 3 1/2 1 3/8 2 3/4| 4 5/8 ] 1/4 1"
—=| D150 Cil6 13/16/4 1/16]7 15/16[3 13/16 | 2 1/8 [3 1/16] 5 5/8 2" 1 1.1/2
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FROM :Product Level Control FAxX NO. :13852-7@7-187S Apr. 29 28B4 12:16PM F5/7
Products: AC Motors: PCL3519M: Baldor Electric Company, a leader in energy efficient electric motors... Page 1 of 1

EALDOR Product Quick Search

ROTORS » DAVES » CRNKRATGRS IPCL3519M D : LTt

HOME | WHERET0 BUY | CONTACTUS | SITE MAP

General Information AC Motors | Pressure Washer |
J Querview Specifications: PCL3519M
u# Specifications Catalog Number: PCL3519M
s Perfarmance Data Specification Number: 35K362Y870
. “® Horsepawer/Kllowatt: 3/2.24
* CAD Drawings 3 Voltage: 230
® Product Brochure Hertz: 60
More Information " Phase: 1
R Full Load Amps: 12.5
s Locate Distributor Usable at 208 Volts: NO
= Baldor Sales Offices RPM: 3450
Frame Size: 56C
4 Return to List Service Factor: 1.15 _
Rating: 40C AMB-CONT
Locked Rotor Code: F
NEMA Design Code: ) L
Insulation Class: F
Full Load Efficiency: 85.5
Power Factor: 95
Enclosure: TEFC
Baldor Type: 3532LC
DE Bearing: 6205
ODE Bearing: 6203
Electrical Specification Number: 35WGY870
. Mechanical Specification Number: n/a
Base: RG
Mounting: F1

* For certified i-nformation, contact your local Baldor office.

Products | Support | News/Events | About Baldor | Investor Relations | Home
Copyright ©5 2001-2004 Baldor Electric Company. Al righls reserved.
This site works best with Internet Explorer and Natscape 4.x and above.

Received Time Apr.21. 1:14AM
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Price Pump Company 222

Type CD/RC

Installation, Operating and
Maintenance Manual

Warning:

Before installing,
repairing or performing
maintenance on this
pump, read these
instructions completely.

Disconnect power to
pump before servicing to
avoid dangerous or fatal
electrical shock .

Match supply voltage to

motor nameplate voltage.

Incorrect voltage can
cause fire or serious
motor damage and void
warranty.

Ground motor before
connection to electrical
power supply!! Failure to
ground motor can cause
severe or fatal electrical
shock!!

Do not ground to gas
supply line!!

Before disassembling
pump, be certain all
liquid is removed. If
pump was used to move
hazardous or toxic
materials, it must be
decontaminated prior to
disassembly.

Close Coupled Motor
Pumps

It is suggested that these
pumps be firmly bolted to a
level surface. Adequate air
movement around motor
will help prevent
overheating.

Do not over tighten inlet
and outlet piping or volute
may fracture.

Power Frame Mounted
Pumps

These pumps must be
mounted on a rigid steel
base that will not warp or
flex. Each pump must be
mounted such that the

‘pump shaft centerline is on

center with the driver shaft
centerline. Pad and/or
shims will be required on
either pump, driver or
both.The two shafts should
not touch each other and
the distance between them
depends on the coupling
used to connect them.

Misalignment will cause
vibration, bearing failure
and void warranty. Pumps
are rough aligned at the
factory but must be
realigned after shipment
and installation.

Pulley driven pump must
have pulleys inline and
good belt tightness
practices followed.

Direction of Rotation

Note: Motor shaft rotation
is viewed from the suction
end of pump. A rotational
arrow is shown on the front
of the pump volute casing.
Incorrect rotation can cause
pump damage, failure or
reduced performance,
voiding warranty. It is best
to check rotation by
momentarily energizing or .
jogging the motor prior to
filling pump with liquid.

Warning! Do not operate
pump without liquid for
more than a few seconds,
as damage will result to
mechanical seal

Plumbing

All piping should be
supported independently of
the pump. Piping should
not exert any stress on the
pump connections.

Price” Pump Co.

Revision-B ECO 974
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PRICE’ PUMP COMPANY

Suction Piping
(Horizontal Pumps)

Suction line must provide-
adequate suction pressure
and smooth liquid flow for.
proper pump operation. Air
in the suction line due to
leaks or improper piping
design may cause the pump
to lose prime. Non-priming
pumps must have their
suction flooded at start up.
Also, the suction line must
provide sufficient pressure
(NPSH) and smooth flow
to pump inlet to prevent
pump cavitation. The
‘suction pipe length entering
the pump should be a
minimum of 5 times and
preferably 10 times the
pump inlet diameter.
Elbows, fittings or valves
installed close to the pump
inlet can disrupt liquid flow
and cause mal-function.
Suction lines must be at
least the same diameter as
the pump inlet or larger if
possible.

Price Pump Company
recommends against using
foot valves in the suction
line to maintain liquid in
the pump when it’s not
operating. If foot valves are
used, due to suction lift
conditions, they must be
properly maintained to
avoid leaks resulting from
wear or fouling. Suction

piping must be designed to
prevent vapor from being
trapped in high spots in the
piping. This condition may
cause the pump to vapor
lock.

Discharge Piping

To control flow and
discharge head, it is
advisable to install a valve
(globe, ball, or other
adjustable and non-leak
type) in the discharge iine
close to the pump. The
valve may be closed during
system repairs to prevent
backflow. By installing a
check valve in the
discharge line backflow can
also be prevented during
maintenance or during
periods of pump stoppage.

Operation

All centrifugal pumps must
be filled with liquid prior to
start up. It is suggested that
during initial start up the
discharge valve be closed
and then opened as the
motor develops full rpm’s.
If pump does not build up
pressure as motor speed
increases, shut down and
make sure that liquid flow
into pump is not restricted
(see “Troubleshooting™).

Note: A centrifugal pumps
flow and head (pressure)
will vary with the amount
of resistance (friction and
flow restrictions) in the
discharge line. As a valve
on the discharge line opens
the flow and motor amp
draw will increase and head
(pressure) will drop. As a
valve on the discharge is
closed the flow and amp
draw will decrease and the
head will increase.

If resistance in the
discharge line is not
sufficient the pump will
operate at a condition of
maximum flow, also
sometimes called "end of i
performance curve."
Maximum horse-power is
required to operate at this ‘
point and motor overload

may result. If excessive

amp draw and motor

overload is re-curring,

reduce the system flow by
installing a valve or orifice

in the discharge line and

restrict flow. Alternatively,
reduce pump head by

trimming impeller to a

smaller diameter.

Consult local Price Pump
distributor for assistance.

Price” Pump Co.

Revision-B ECO 974



PRICE’ PUMP COMPANY

Suction Piping
(Horizontal Pumps)

Suction line must provide
adequate suction pressure
and smooth liquid flow for
proper pump operation. Air
in the suction line due to
leaks or improper piping
design may cause the pump
to lose prime. Non-priming
pumps must have their
suction flooded at start up.
Also, the suction line must
provide sufficient pressure
(NPSH) and smooth flow
to pump inlet to prevent
pump cavitation. The
suction pipe length entering
the pump should be a
minimum of 5 times and
preferably 10 times the
pump inlet diameter.
Elbows, fittings or valves
installed close to the pump
inlet can disrupt liquid flow
and cause mal-function.
Suction lines must be at
least the same diameter as
the pump inlet or larger if
possible.

Price Pump Company
recommends against using
foot valves in the suction
line to maintain liquid in
the pump when it’s not
operating. If foot valves are
used, due to suction Jift
conditions, they must be
properly maintained to
avoid leaks resulting from
wear or fouling. Suction

piping must be designed to
prevent vapor from being
trapped in high spots in the
piping. This condition may
cause the pump to vapor
lock.

Discharge Piping

To control flow and
discharge head, it is
advisable to install a valve
(globe, ball, or other
adjustable and non-leak
type) in the discharge line
close to the pump. The
valve may be closed during
system repairs to prevent
backflow. By installing a
check valve in the
discharge line backflow can
also be prevented during
maintenance or during
periods of pump stoppage.

Operation

All centrifugal pumps must
be filled with liquid prior to
start up. It is suggested that
during initial start up the
discharge valve be closed
and then opened as the
motor develops full rpm’s.
If pump does not build up
pressure as motor speed
increases, shut down and
make sure that liquid flow
into pump is not restricted
(see “Troubleshooting™).

Note: A centrifugal pumps
flow and head (pressure)
will vary with the amount
of resistance (friction and
flow restrictions) in the
discharge line. As a valve
on the discharge line opens
the flow and motor amp
draw will increase and head
(pressure) will drop. As a
valve on the discharge is

closed the flow and amp

draw will decrease and the
head will increase.

If resistance in the
discharge line is not
sufficient the pump will
operate at a condition of
maximum flow, also
sometimes called "end of
performance curve.”
Maximum horse-power is
required to operate at this
point and motor overload’
may result. If excessive
amp draw and motor
overload is re-curring,
reduce the system flow by
installing a valve or orifice
in the discharge line and
restrict flow. Alternatively,
reduce pump head by
trimming impeller to a
smaller diameter.

Consult Jocal Price Pump
distributor for assistance.

Price” Pump Co.

Revision-B ECO 974




TYPE CD/RC MAINTENANCE AND REPAIR

Tighten securely
(10ft.Ibs.) Caution:
Serviceable Loctite
must be used on-
lockdown bolt.
Lockwasher pairs
must be assembled
cam face to cam
face. See diagram

. Loosen pump shaft

set sCcrew.

. Install new volute

gasket/o-ring and
mount volute to
bracket. Secure with
bolts and tighten
evenly.

i. Setting impeller

clearance: Slide
pump shaft forward
until impeller
touches volute. Slide
shaft back .010-
.015". Tighten pump
shaft set screws.
Turn shaft by hand to
ensure impeller does
not rub against
volute. Proceed to
step 9.

For Type 21, 8,9
seals: Place the
bracket on a firm
surface with the seat
cavity (pump end)
up. Then place a
small amount of
vegetable oil on the
seat cup or o- ring
seat. Place the seat

in the seat cavity
with the polished
face up toward the
pump end. Evenly
push seat into cavity
with fingers then
gently tap seat into
place with a wooden
dowel or plastic rod
(1-1/8" outside
diameter). To help
ensure the seat is not
damaged place the
cardboard disk
supplied with the
seal over the seat
face.

Place bracket on
motor (aligning the
base if applicable).
Secure bracket with
four motor bolts.

Pull pump shaft
forward until
shoulder of pump
shaft contacts back
of bracket and
slightly snug one

“setscrew to hold

shaft in place

Install seal head
assembly

For Type 21 Seals:
a. Lubricate shaft and

elastomer with
vegetable oil.

b. Install rotary seal

head onto pump shaft

and slide toward seat
until carbon face
contacts ceramic
seat.

. Install seal spring

and retainer.

. Install impeller.

Install key in pump
shaft. Slide impeller
onto shaft ensuring
that the spring
retainer does not slip
between the shoulder
of the shaft and the
hub of the impeller.
Install impeiler
flatwasher,
lockwashers and
lockdown. Tighten
securely (10 ft. Ibs.)
Caution: Serviceable
Loctite must be used
on lockdown bolt.
Lockwasher pairs
must be assembled
cam face to cam
face. See diagram

. Loosen pump shaft

set screw.

. Install new volute

gasket/o-ring and
mount volute to
bracket. Secure with
bolts and tighten
evenly.

. Slide pump shaft

forward until
impeller touches
volute. Slide shaft
back with a
screwdriver .010-

Price” Pump Co.

IN 167

Revision-B ECO 974



TYPE CD/RC MAINTENANCE AND REPAIR

.015". Tighten pump
shaft set screws.
Turn shaft by hand to
ensure impeller does
not rub against
volute. Proceed to
step 9.

For Type 8 & 9 Seals:

a. Install impeller.
Install key in pump
shaft. Slide impeller
onto shaft and install
impeller washer and
lockdown bolt.
Tighten securely.

b. Loosen pump shaft
set screw. .

c. Install new volute
gasket/o-ring and
mount volute to
bracket. Tighten at
least two bolts at this
time.

d. Slide pump shaft
forward until
impeller touches
volute. Slide shaft
back .010"-.015".
Tighten pump shaft
set screws. Turn
shaft by hand to
ensure impeller does
not rub against
volute.

d. Remove volute and
impeller.

e. Install seal head onto
pump shaft sliding
gently past shoulder
of shaft. Slide seal
head toward seat

10.

until carbon face
contacts ceramic
seat. Tighten seal
head setscrews to
pump shaft. Remove
clips in seal head and
discard.

. Reinstall impeller,

flatwasher,
lockwashers and
lockdown bolt.
Tighten securely (10
fi. 1bs.)

Caution: Serviceable
Loctite must be used
on lockdown bolt.
Lockwasher pairs
must be assembled
cam face to cam
face. See diagram

. Install new volute

gasket and mount
volute to bracket.
Secure with bolts and
tighten evenly.

. Rotate pump shaft by

hand to ensure
impeller does not rub
against volute.

Return pump to
installation,
reconnect electric
connections.

Start pump
momentarily to
observe shaft
rotation. If rotation
corresponds to the
rotation arrow, pump

11.

12.

may be put into
service. If rotation is
incorrect, switch any
two leads on 3-phase
motors. Check
wiring diagram of
motor for single
phase rotation.

Remove top pipe
plug (if applicable)
from the front of
volute and prime
pump thoroughly,
making sure all air is
purged.

Start pump allowing
adequate time to
purge all air from
system. Observe any
gauges, flow meters,
etc. to see of pump
performs properly.

®/

&

DIAGRAM A
LOCKDOWN
ASSEMBLY

Price” Pump Co.

IN 167
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VISIT OUR WEB SITE
www.pricepump.com

* CHECK OUT THE CENTRIFUGAL PUMP
UNIVERSITY AND TAKE THE INTERACTIVE
PUMP TEST. '

* FIND TECHNICAL INFORMATION FOR ALL
PRICE PUMP MODELS.

* LOCATE A LOCAL DISTRIBUTOR AT
www.pricepump.com

* PRINTABLE 1&0 MANUALS IN PDF FORMAT.

Price” Pump Co. IN 167 Revision-B ECO 974
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BATI. DOR

MOTORS AND DRIVES

2003

P.O. Box 2400

Fort Smith, AR 72902--2400 A

(479) 646-4711

“kfbo40
R

j

AC & DC Motor Installation — Maintenance Instructions

These i.nshuclions are intended 1o complement (not replace) lhe_inlmmalion in MN400
Installation and Operation manual fur "Integral Horsepower AC Induction Molors ODP, TEFC,
Explosion Proof” and MNG0S5 Instaltation and Operation manual for “Integral Horsepower DC
Motors™

Handling

The weight of the motor and shipping contitiner will vary. Use correct material handling equip-
ment to avoid injury.

Use caution when removing the motor from its packaging. Sharp comeis may exist on motor

shaft, motor key, sheel melal and other surfaces.

Receiving

Inspect the motor for damage belore accepting it. The Molor shaft should rotate freely with no

rubs.  Report any damage immediaiely fo the commercial camier that defivered your motor.

Salety Notice

Only qualified personnel rained in the safc installation and operation ¢f this equipment should

install this molor. When improperty installed or used, rolaling equipment can cause serious or

fatal injury. Equipment must be instatled in accordance with the National Electical Code (NEC),

local codes and NEMA MG2 Safety Standards lor Construction and Guide lor Seleclion,

Instatlation and Use of Electric Motars and Genetators. Obsewve the fallowing guidelines:

1. When eyebolts are provided, they must be fully tightened and are intended to lift the molor
and its included accessaries only.

2. Ground the motor according to NEC and local codes,

3. Provide a permanent guard to prevent accidental conlact of body parts or clothing with
rolaling of moving paris or burns if motor is hol.

4. Shall key must be secured before slaiting molor.

5. Do not apply power o the motor until the motor is securely mounted by ils mounting holes.

6. This motor must only be connected to the proper fine voltige, line frequency and load size.

7. -Molors are not to be used for load holding or restraining unless a properly sized brake is
installed. If a motor mounled brike is installed, provide proper safeguards for personnel
in case of brake failure.

8. Disconnecl all power services, stop the motor znd allow it to cool before servicing.

9. For single phase motors, discharge the slart andfor run capacilors before servicing.

10. Do nol by-pass or render inoperative any safety device.

t1.  DC series wound motors must be prolecicd trom sudden loss of load causing overspeed
damage. DC shunt wound molors must be protected fiom loss of field vollage which can
result in damage.

12. When using AC molors with frequency inverters, be cedain thal the molors Maximum
Speed Rating is nol exceeded.

13.  Mounting bolts should be high tensile steel. Be sure to use a suitable locking device on
each bolt {spring washer or thrbad lock compound).

Guarding

After molor installation is complete, a guitrd ol suitable diinensions
must be constructed and installed around the motor/gearmotor.
This quard must prevent personnel from coming in cortact with
any moving parts ol the motor or drive assembly but mus! allow
sulficient cooling air 1o pass over the molor.

If a motor mounted brake is installed, provide proper safeguards
for personnel in case of brake failure.

Brush inspection plates and electrical conneclion cover plales ot
lids, must be installed before operating the motor.

e

““When this motor is installed according to these instrctions, it complies with the EEC Machinery

Directive. Electromagnetic Compatibifity (EMC) requirements for CE compliance are met when
- the incoming power is purely sinusoidal. For other power sowrce lypes, refer 1o MN1383
" “Recommended Prqcliizés for Instaltation for EC Directive 89/336/EEC Relating to EMC™.




Motaor Enclosuie

ODP, Open drip proof molors are inlended for use in clean, dry locations with adequate supply
of cooling air. These motors should not be used in the presence of flammable or combustible
materials. Open notors can emit flaime and/or mollen metal in the event of insufation failure.
TEFC, totally enclosed molus are intended lor use where moisture, dil andjor corrosive
materials are present in indoor and outdoor locations.

Explosion proof motars, as indicated by the Underwrilers Laboratories, Inc. label are intended
for use in hazardous areas as specificd by the NEC.

Mounting

Foot mounted machines should be mounted to a rigid foundation to prevent excessive
vibration. Shitms may be used it location is uneven.

Flange mounted machines should be properly sealed and aligned. Nole: If improper rotation
direction is detritnental to the load, check rotation direction prior to coupling the load to the motor
shaft.

For V-belt drive, mount the sheave pulley close {o the motor housing. Allow clearance for end
to end movement of the motor shafl. Do not overtighten bells as this may Cduse - premature
bearing failure or shalt breakage.

Direct coupled machines should be caicfully aligned and the shaft should rotate Ireely without
binding.

Wiring

Connect the molor as shown in the connection diagram. I this molor is installed as part of a
molor conbrol diive syslem, connect and protect the molor according to the conlrol
manulacturers diagrams. The wiring, fusing and grounding must comply with the National
Electrical Code and local codes.  When the motor is connected to the load for proper direclion
of rotation and started, it should start quickly and run smoothly. If not, stop the molor
wimediately and determine the canse. Possible causes are: low vollage ar the motor, motor
conneclions are nol correct or the load is too heavy. Check the motor current alter a few minutes
of operation and compare the measured cuirent with the nameplate rating.

Adjustment

The neutral is adjustable on some DC motors. AC motors have no adjustable pans

Noaise

For specilic sound power or pressure level information, contact your local Baldor representative.
Vll)rarlon

Penodlcally, the brushes should be inspected and all brush dust blown out of the motor. If a brush
isworn Y5 (from length specified in renewal parts data), replace the brushes. If the commutator
18 worn of rough, the armatwre should be removed. The commutator should be turned in a lathe,
the mica recut and the commutator polished. Reassemble and seat the new brushes using a
brush sealing stone. Be sure the rocker arm is set on the neulral mark.

Lubrication

This is a balt or rofler bearing motor. The bearings have been lubricaled at the factory. Motors
that do not have regrease capability are ficlory lubricated for the normal life of the bearings.
Lubricant

Baldor motars are pregreased, normally with Polyrex EM (Exxon Mobil). 11 other greases are
preferred, check with a local Baldor Service Center for recommendalions.

Relubrication fnfervals (Formolors with regrease capability)

New notors thal have been stored for a year or more should be relubricated. Lubrication is also
recommended at these intervals:

Tdhle 1 Helubucatlon Inlerval

" NEMA (EC) .. RaledSpeed BPM) -
Frame Size ) JbOO o _18()() 1200 ' 900
“Upto 2—10‘.};5| (mp)'““ - ~ 5500irs. 12000Hrs. " T8000Hrs.

©9500Hrs.” 15000Hrs.
42200Hrs. T 7400Hrs. £ 12000k
T TB500 s, 3500HIS__' "_?_{T(jbﬁf's'.

“18000Hrs.”
15000FHrs.
T IOSOOI rs.”

“Over 280 io
Over 360 lo 0000 |ncl (300)

I
=
T 22000irs.” f
R
H
l

* Lubrication interval tor 6313 or 6314 bearings hat are used in 360 through 5000 frame, 2 pole
motors. |f roller bearings are used, beanngs Must be lubricaled more fiequently, divide the
relubrication interval by 2

fable 2 Service Conditions

Sandard | 20°C Clean, Littie Corrosion Deep Gioove Bail
: ) Beaiing
T Seveie L 50°C Moderate dit, Corrosion | Ball Thrust, Roller
Exlreine >50° C* or Secvere dinl, Abrasive |~ AliBeanngs
Class H Insulation dust, Corrosion
Low Temperature <-30°C* ! e
‘ Special high temperalure grease is recominended.
- Special low temperalure grease is recommended.
Table 3 Lubrication Interval Multiplier
Severity of Service i Multiplier
T Standard J 10 -
T Severe 0.5 T
Exireme 0.1 -
Low Temperature 10 -
Table 4 Amount of Grease to Add
Bearing Descriplion (Largesi bearing in cach frame size) '}
Frame Size NEMA I T Weight of Volume of grease
(IEC) Bearing Don?m | ;Vﬂ: g,easf 1o add _loadd ¥
1 : . ! * ounce {gram) : lL.wpuun
TUpto210incl, (132) - 6307 - 60 21T oaogay T ’ .
Over210to 280incl. | 6311 [ 120 29 1 061 (174) o
{180) : : : :
“Over 28010360 incl. | 6313 140 | 33 ; 08i(231) 15 77 s2 T
2s) | — S T
Over 360 10 5000 1 NUu322 240 1 50 1 212(60.0) 41 134 '
incl{300) ! ! i1 SN T T
Weight in grams = 0.005 DB
Procedure
Clean the ¢ fitling {(or 7 ‘round grease hole. il equipped wilh slolled grease screws).
It motor has Je pluy, re. 1. Motors can be regreased while stopped (al less than 80°C)
of running.

Apply grease gun fo fitting (or grease hole). Too much grease or injecling grease oo quickly can
cause premature bearing failure. Slowly apply the recommended amount of grease, laking 1
minule or so to apply. Operate motor for 20 minutes, reinstall purge plug if previously removed.

Caution: Keep grease clean. Mixing dissimilar grease is not recommended.

Sample Relubrication Determipation
This sample determination is based on a NEMA 286T {IEC 180) molor uperating al 1750 RPM
driving an exhaust fan in an ambient of 43°C almosphere that is moderately corrosive,

1. Tabie 1 1ist 8500 hours for standard conditions.

2. Table 2 classifies severity of service as “Severe”.

3. Table 3Tisls a multiplier value of 0.5 lor Severe condilions.

4. Table 4 shows that 1.2 in3 or 3.9 teaspoon of grease is to be added.

Note: Smaller bearings in size category may require reduced amounls ol grease.
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INSTRUCTIONS FOR DOUBLE SEAL INSTALLATION

. Type 21 JM Style
Type 21 C Face Style

Installation of Double Seal Piping

Double Seal pumps are generally used for one of these reasons:
1. To avoid seal damage when pumping abrasives.
2. To cool seal when pumping hot liquids.

3. To prevent pumpage from leaking to atmosphere when pumping
toxic or other dangerous liquids.

A double seal must have pressure to the seal chamber at a minimum of
5 PSI preferable 10 PSI above pump pressure.

Flows through seal chamber will depend upon pumpage temperature.
Minimum flow shouid be 1 GPM for CD100 and CD150 and at least 2
GPM for the Type X and JB series double seal. Flows may have to be
increased with higher temperatures. Check the seal chamber discharge
to be sure water is below boiling. We suggest 140 to 150 degrees
temperature. If seal water flashes, seal may be damaged. Inlet water
shouid become in at bottom and out at top to avoid an air pocket in
chamber. Be sure to prime the secondary pumping system properly as
you would any other system.

CAUTION: Always Pressurize the Seal Chamber before starting the
main pump!

In a pumping system that starts and stops automatically, be sure that
both pumps start at the same time.

Price” Pump Co. IN 149 Revision-A ECO 974




Type 21 JM Style Double Seal Installation

(For Type XJ/JB Series Pumps)

o

[

w

REASSEMBLY

Clean pump and motor shaft
thoroughly.

Assure that the shaft is not
grooved and that there is no
evidence of pitting or
fretting. If the shaft is
grooved, fretted or worn,
replace it.

On 56C motors, (stub shaft
pumps only), ensure all
debnis and burrs are removed
from the motor shaft. Align
halfdog setscrew with motor
keyway while sliding stub
shaft over the motor shaft.
Set height (diagram A).
Tighten all set screws

On JM style motors, apply
Loctite RC/609 to inside
diameter of shaft sleeve.
Install shaft sleeve onto
motor shaft making sure that
the groove for the PTFE
sleeve gasket is facing the
pump end. Clean excess
Loctite from shaft. Be sure
sleeve is seated against
motor shaft shoulder,

Place a small amount of
vegetable oil on the seat cup
or "O" ring seat. Install
seats into seat plates with
polished faces up. Evenly
push seat into seat cavity

with fingers, then gently tap
seat into place with a
wooden dowel or plastic
pipe (2" outside diameter).
To help ensure the seat is not
damaged, place the
cardboard disk supplied with
the seal under the end of the
dowel to prevent damaging
the seat face.

Install first seal plate onto
rear of bracket with new
gasket and tighten three allen
capscrews evenly (note: use
PTFE pipe sealant on gasket
surface and bolts).

Place bracket on motor
(aligning the base if
applicable). Secure bracket
to motor with four motor
bolts and washers.

Install seal head assembly:

For Type 21:
a. Lubricate shaft and

elastomer with vegetable oil.

b. Install first rotary seal head

onto pump shaft and slide
toward seat using a twisting
motion until carbon face
touches seal seat.

c. Install seal spring over shaft

sleeve.

d. Install second rotary seal

head onto shaft sleeve with
carbon facing towards pump
end.

Install second seal plate onto
pump end of bracket with
new gasket and tighten three
allen capscrews evenly
(note: use PTFE pipe sealant
on gasket surface and bolts).

Install impeller onto motor
shaft being careful to align
kevway of impeller with
keyway in motor shaft. Push
impeller on until impeller
bottoms out on shaft sleeve.

12

13.

15.

Install impeller lockdown
gasket and impeller
lockdown. Tighten securely,

Install new volute gasket.
Make sure that all of the
mating surfaces of the gasket
joint are cleaned to bare
metal.

Install volute and secure
with 8 bolts and tighten
evenly.

Rotate pump shaft by hand
to make sure impeller does
not rub against volute.
Return pump to installation,
reconnect electric
connections.

Start pump momentarily to
observe shaft rotation. If
rotation corresponds to the
rotation arrow on the pump,
it may be put into service. If
rotation is incorrect, switch
any two leads on 3-phase
motors to change rotation.
Check wiring diagram of
motor for single phase
rotation correction.

Remove top pipe plug (if
applicable) from the front of
volute and prime pump
thoroughly, making sure all
air is purged. Tumn shaft one
revolution and then refill,
Replace the pipe plug.

Start pump allowing

. adequate time to purge all air

from system. Observe any
gauges, flow meters, etc., to
see if pump performs
properly.
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Type 21 C Face Style Double Seal Installation
(For Type CD, RC, LT, & MS Series Pumps)

L

REASSEMBLY

Clean seat cavity of the
bracket and seal plate
thoroughly.

Thoroughly clean pump
shaft. Assure that the
shaft is not grooved and
that there is no evidence
of pitting or fretting.
Polish the shaft with
extra fine emery cloth
and clean the keyway. If
the shaft is grooved,
fretted or worn, replace
it.

Install the pump shaft
onto the motor shaft,
aligning set screws of the
pump shaft with the
keyway of the motor
shaft. Ensure all debris
and burrs are removed
from the motor shaft and
that the slinger is in
place.

Ptace bracket on motor
(aligning the base if
applicable). Secure
bracket with four motor
bolts.

Pull out pump shaft as
far as it will go toward
volute end and slightly -
Snug one set Screw to
hold shaft in place

Place a small amount of
vegetable oil on the seat
cup. Install seats into
seat plate and bracket
with polished faces up.
Evenly push seat into
seat cavity with fingers,

then gently tap seat into
place with a wooden
dowel or plastic rod (1-
1/8" outside diameter).
To help ensure the seat is
not damaged, place the
cardboard disk supplied
with the seal under the
end of the dowel to
prevent damaging the
seat face.

Install seal head
assembly:

For Type 21:

a. Lubricate shaft and
elastomer with vegetable
oil.

b.Install first rotary seal
head onto pump shaft
and slide toward seat
using a twisting motion
until carbon face touches
seal seat.

c. Install second rotary seal
head onto shaft sleeve
with carbon facing
towards pump end.

Install seal plate onto
pump end of bracket
with new gasket and
tighten three allen
capscrews evenly (note:
use PTFE pipe sealant on
botts).

Install impelfer:

a. Install key in pump
shaft.

Slide impeller onto shaft.
Install impeller washer
and lockdown. Tighten.

oo

10. Loosen pump shaft set

11.

12.

13.

14.

15.

screw.
Install new volute gasket,
or O-ring and mount
volute . Secure with bolts
and tighten evenly.

Move shaft back with a
screwdriver .010-.015".
Tighten pump shaft set
screws. Turn shaft by
hand to ensure impeller
does not rub against
volute.

Return pump to
installation, reconnect
electric connections.

Start pump momentarily
to observe shaft rotation.
If rotation corresponds to
the rotation arrow on the
pump, it may be put into
service. If rotation is
incorrect, switch any two
leads on 3-phase motors
to change rotation.
Check wiring diagram of
motor for single phase
rotation correction.

Remove top pipe plug (if
applicable) from the
front of volute and prime
pump thoroughly,
making sure all air is
purged. Turn shaft one
revolution and then refill.
Replace the pipe plug.

Start pump allowing
adequate time to purge
all air from system.
Observe any gauges,
flow meters, etc., to see
if pump performs
properly.
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Volute

Pipe plug

Impeller (specify diameter)
All iron

Bronze fitted

Gasket (volute flange)
Bracket with foot

Bracket without foot

Volute bolts (8 req.)
Motor bolts (4 req.)

Shaft w/ setscrews 5/8" 1.D.
Shaft w/ setscrews 7/8" 1.D.

Slinger
Scal/seat

_ T. 6A Buna, carbon vs ceramic

_ T. 21 Viton®, carbon vs ceramic
_ T. 9 Teflon®, carbon vs ceramic
. Double seal arrangement

T. 21 Viton®, carbon vs ceramic
T. 21 Neoprene, carbon vs ceramic
T. 21 EPR, carbon vs ceramic

Double seal plate
Seal plate gasket, Teflon®
Seal plate bolts (3 req.)

RC200
0183
0557

4184-dia.
4128-dia.
0506
2426

2428

0573
0588
2421-1
2422-1
0522

0538
0553
1150

0985
0984
1023
0973
0974
0256

RC300 -
0120
0557

4230-dia.
4119-dia.
0506
2426

2428

0573
0588
2421-]
2422-1
0522

0538

0553

1150

0985
0984
1023
0973
0974
0256

L. T. 6A Quench lip seal, Viton® 0899 0899
M. Impeller lockdown bolt 0575 0575
N. Impeller lockdown washer 2423 2423
P.  Impeller lockwasher (2 req.) 2344 2344
Q. Impeller key 2424 2424
Ry, Motor - specify P/N
Ry Power Frame
For use w/ 5/8" shaft ' 5478 5478
For use w/ 7/8" shaft 5501 5501
R Air motor - specify P/N
RC Repair Parts Kit
Repair Kit f/ 5/8" keyed shaft P/N 2204
Repair Kit f/ 7/8" keyed shaft P/N 2204-1

Kit includes: Gasket (volute flange), pump shaft
w/setscrews, slinger, impeller lockdown and key

Note: Seal/seat must be ordered in addition to kit




DOUBLE SEAL PIPING INSTALLATION INSTRUCTIONS

Double Seal Flush Piping Installation

1. Piping of the double seal
arrangement should be done
in accordance with all
governmental regulations
and safety codes.

(83

All double seals require a
barrier flush between the
seals for proper lubrication
and cooling. The barrier
liquid must be maintained at
10-15 PSIG above the
discharge pressure of the
pump and it must be
chemically compatible with
the pumped liquid, material
construction of the pump,
and seals (5/8" double seals
have 18-8 parts).

3.7

The barrier flush shall have a
minimum flow rate in
accordance with the graph
below. If water is used as a
fluid, the inlet temperature

should not exceed 14° F.

A positive pressure must be
maintained to the barrier
flush between the seal faces
even when the pump is not
running. To conserve the
barrier liquid a solenoid
valve (Item 1) may be
installed and connected
electrically in paraliel with
the motor so the barrier fluid
flows only when the pump is
running. Note: The

Procedures For Checking Double Seals for Internal Leakage

Option 1
(for use with 2 flow meters)

Install flow mmeters on the inlet and
outlet lines. Normal operating
conditions will be indicated by
equal or near equal flow on both
flow meters. If the inlet low
meter shows more flow than the
outlet, this could indicate excessive
leakage,
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Option 2
(for use with 1 flow meter)

1. Shut off flow at outlet needle
valve (Item 2).

2. Shut off inlet gate valve

(Item 8) - for 15 seconds

maximum.

[

maximum pressure of the
barrier fluid at the inlet is
150 PSIG.

The inlet should be
connected to the bottom and
the outlet to the top of the
seal cavity.

If pressure in seal cavity
drops rapidly rather than
gradually while the gate
valve is shut, the seal is
leaking excessively.

To restart open gate valve
first then reset valve on
outlet.

DOUBLE SEAL COCLING FLOY RATE CHART
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Impeller / specify diameter
Volute

Volute bolt

Pipe plug

Bracket with foot

Bracket withont foot
Motor bolt (4 req.)
O-Ring volute pasket
Buna (standard)
Fluorocarbon

PTFE

Ncoprene

EPR

Gasket, fiber

Shaft 5/8" 1.D.
Shaft 7/8" 1.D.
Slinger

Scal/Seat

TGA Buna (standard)
TGA Fluorocarbon
T21 Fluorocmbon
T9 PTFE

Double senl/seat
T21 Fluorocarbon
T21 Neoprene
T21 EPR

Double seal plate
Gasket PTFE

Bolt

TG6A. quench lip seal Fluorocarbon

T.21 quench opt. (for 5/8" shaft pumps only)

Quench Plate

Plate Gasket, Syn. Fiber
Plate Bolts (3 req.)
Fluorocarbon Lip Seal
Impeller key

CD100AL CD100BE

2402-dia. 2404-dia.

2401 2401

0573 (4 req) 0573 (4 req)

0557 0557

2426 2426

2428 2428

0588 0588

n/a n/a

1wa n/a

na n/a

n/a n/a

n/a wa

0506 0506
o, odels

2421-1

2422-1

0522

0538

0539

0553

1150

0985 (2ea. required)

0984

1023

0973

0974

0977 (3ea. required)

0899

0308

0504

0267

0891

2424

CDICOAR *CDIS0AL
2404-dia 2408-dia.
2403-0 2407-0
0376 (4 req) 0573 (8 req.)
0558 0557

2400 2426

2440 2428

0592 0588

3074 3074

3070 3070

3071 3071

3072 3072

3073 3073

n/a n/a

*CD150BE *CDIS0AR
2410-dia 2410-din.
2407-0 2409-0
0573 (8 req) 0376 (req)
0557 0558
2426 2400
2428 2440
0588 0592

* These
30‘74 3074 XO(E;];US'E
3070 3070 n ng
3071 3071 Volute Flange
3072 3072 Gasket (G)
3073 3073
n/a wa

Part No, All Models

N.  Impeller lockdown 0575
P. Impeller flatwasher 2423
Q.  Impeller lockwashers 2344
Rl Motor - specify part number
R2.  Power Frame
For use with 5/8" 1.D. shafts 5478
For use with 7/8" 1.D. shafts 5501
R3.  Air motor - specify part number
CD (Al, BF, AB) Repair Parts Kit
PN 2222 Includes: 5/8" Shaft , Slinger, Impeller lockdown assy., and impeller key.
P/N 2222-1 Includes: 7/8" shaft, slinger, Impeller lockdown assy., and impeller key.

NOTE: Must order Gasket or O-ring and Seal/Seat separately.
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CD100SS

A, TImpeller

B. Volute

C. Volute bolt (8 req.)

D. Pipe plug

E. DBracket

F. Pump Base

Gy, O-ring (for volute flange)

FFluorocarbon (std)
Buna

PTFE

Neoprene

EPR

. Gasket, PTFE (for CD100SS only)

Shaft w/ setscrews 5/8" 1.D.
Shaft w/ setscrews 7/8" 1.D.
Slinger

Seal/seat

_ T.21 Fluorocarbon

. T. 9 PTFE, carbon vs ceramic
_ Double seal arrangement

T. 21 Fluorocarbon, carbon vs ceramic

T. 21 Neoprene, carbon vs ceramic
T. 21 EPR, carbon vs ceramic

Double seal plate
Seal plate gasket, PTFE

CD150SS
2443-dia.
0247
0917
0559
0972
0199

3070
3074
3071
3072
3073
0507

2421-1

2422-1
0522

0553
1150

0985
0984
1023

CD100SS
0973
0974

2412-dia.
2411-0
0917
0559
0972
0199

3070
3074
3071
3072
3073
N/A

2421-1

2422-1
0522

0553
1150

0985
0984
1023

CDI150SS
0973
0974

Seal plate bolts (3 req.) 0256
Motor bolt 0673
Impeller lockdown bolt 0575
Impeller lockdown washer 2423
Impeller lockwasher (2 req.) 2344
Impeller key 2424
Fluorocarbon Quench lip seal 0891
Motor bolt (2 req.) 0593

Motor - specify P/N

. Power Frame

For use w/ 5/8" shaft 5478
For use w/ 7/8" shaft 5501

. Air motor - specify P/N

0256
0673
0575
2423
2344
2424
0891
0593

5478
5501

CD (Al, BF, AB) Repair Parts Kit

P/N 2205 Includes: 5/8" Shaft, Slinger, Impeller
lockdown assy., and impeller key.

P/N 2205-1 Includes: 7/8" shaft, slinger, Impeller
lockdown assy., and impeller key.

NOTE: Must order Gasket or O-ring and Seal/Seat
separately.







TROUBLESHOOTING

1. Pump fails to build
pressure:

Check for:
a. Pump not primed.
b. Incorrect rotation.
c. Driver speed too low.

d. Suction line restricted.

e. Driver failure.

f. Plugged or damaged
impetler.

g. Pump or impeller
undersized.

h. Pump cavitation.

i. Improper impeller
clearance.

2.Pump fails to -

provide enough flow.

Check for:

a. System resistance too
high.

b. Pump undersized.

c. Pump not primed.

d. Driver speed too low.

e. Poor suction
conditions.

f. Improper impeller
clearance.

3.Excessive noise or
vibration during
operation.

Check for:
a. Motor bearing failing.
b. Pump cavitating.
c. Improper impeller
clearance.

4.Leaking mechanical
seal. '

Check for:

a. Improper assembly.

b. Worn or cracked seal
faces. -

c. Abrasive material in -
fluid.

d.Liquid flashing at seal
faces (fluid
temperature too high).

e. Seal pressure rating
too low for the
service.

f. Chemical attack of
seal parts.

g. Seal operated dry or
with a liquid having
poor lubricating
properties.

5. Pump gradually loses
pressure and head.

Check for:

a. Increasing temperature
causing cavitation or
liquid vaporization.

b. Driver failure.

¢. Suction lift too high.

d. Air entering suction
line.

6. Motor/pump
overheating.

Check for:

a. Excessive flow and
amp draw (Throttle
discharge).

b.Low voltage or
frequency.

c. Flow too low with
resulting heat rise.

d. Bearing failure.

e. System temperature
too high.

If all else fails, call your distributor or Price Pump @ (707) 938-8441

Price” Pump Co.
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Dayton Fractional

‘Pratect. yourself and others by observing all safety
nformatlon. Failure to comply with instructions

jd result in personal i injury and/or property
‘damage! Retain instructions for future reference.
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Initial Inspection and Handling

8 After opening carton, look for concealed damage. If concealed damage
is found, immediately file claim with carrier.

B Check the nameplate to verify that data conforms to specifications of
motor ordered.

High voltage and moving parts around motors
A DANGER and motor driven equipment can cause serious
or fatal injuries. Always disconnect power source before working
on a motor or its connected load. Installation must conform to all
OSHA requirements, and the National Electrical Code (NEC) in the
United States, and all local codes.

Electrical ~ Motor must be securely and adequately grounded by wiring
with a grounded metallic conduit, or other grounding method approved by
the NEC and local codes.

Insulate all connections carefully to prevent grounding or short circuits.
Reinstall all conduit and terminal box covers. Do not force connections into
the conduit box.

Thermal Protection — Use thermally protected motors or a motor starter incor-
porating thermal overload protection wherever required by safety regulations
such as NEC or Underwriters Laboratories (UL) Standards in the United States;
or where overtoading, jamming or other abnormal operating conditions may
occur. Under low temperature conditions, manual reset protectors may reset
automatically, causing motor to start unexpectedly. Always disconnect power
before working on equipment.

Mechanical - Guard all moving parts. Remove the shaft key before running
the motor without a connected load. Be careful when touching the exterior
of an operating motor! Motor may be hot enough to be painful or cause
injury. This condition is normal for most motors when operated at rated load
and voltage. Do not use the motor in a hazardous location as defined by
Article 500 of the National Electrical Code (NEC).

Storage - Motor should be stored indoors in a clean, dry location.

Twn—r0O2m

Location

@ Open, Dripproof Motor - Ciean dry locations with access to an adequate
supply of cooling air.

#l Totally Enclosed Motor - Harsher environments where damp and dirty con-
ditions may exist. Totally enclosed motors are not water-proof.

B Use only UL listed Hazardous Location motors for service in Hazardous

- Locations as defined in Article 500 of the NEC.

8 Temperature around the motor shouid not exceed 104°F (40°C). Minimum
temperature is —20°F (-29°C).

B if the motor nameplate indicates "Air-Over, Cont. A.O.,’ etc., the motor
must be mounted in the air stream of an air moving device.

Not for fans in unattended areas. Refer to
A CAUTION 1 the following for proper thermal protection, and
other motor selection information.

UL 507 STANDARD - FANS FOR USE IN UNATTENDED AREAS
(PARAGRAPHS 125 & 126)

Any motor used in a fan product, such as bathroom exhaust fans, wall-insert
fans, ceiling-insert fans, attic exhaust fans, whole house fans and duct fans,
etc., which are built into or within the building structure and which are likely
to operate unattended or in situations in which the operator may not detect a
locked rotor (stalled motor) condition must have either a manual reset ther-
mal protector or a thermal cut-off (one-shot) device. Rangehoods, circulating
fans, pedestal fans and ceiling suspended fans are not included. Agricultural
fans are inciuded, if they are built into the building structure and are likely to
operate unattended or in situations in which the person operating the fan
may not detect a locked rotor (stalled motor) condition.




Power Source

W Voltage, frequency and phase of the power suppiy must correspond to that
shown on the motor nameplate. Low voltage can reduce performance
and cause overheating.

M On three-phase power, voltages on all three lines should be balanced
within 1%. Unbalanced voltages cause motor overheating and poor
performance.

Motor Control Devices

M Use of a suitable motor starting device is advisable and usually required
by local electrical codes.

W Power supply must have fuses or circuit breakers to provide short circuit
protection for the motor and controlier.

M Where a motor starter is used, follow the control manufacturer’s recom-
mendations on heater selection or setting. If an existing controller is to be
used with a replacement motor, new heaters may be required.

B Any switching device used to control motor must have a horsepower rating
equal to or greater than the motor.

W An electronic adjustable speed control must not be used unless the motor
has been specifically designed for such applications.

Motor Mounting

Motor must be securely fastened to prevent vibration and minimize noise. For -
secure mounting use high-quality bolts of the largest possible diameter.

Where possible, sleeve bearing motors should be mounted with oil ports up
and accessible.

Belt-drive sheaves must be in-line. Use a straight edge to check. Do not over-
tighten belts.

Direct-coupled installations require a careful check of shaft and coupling
alignment. Shim motor base as necessary. Do not depend on a flexible
coupling to compensate for misalignment.

Table A - Minimum Wire Sizes for Three-Phase Motors

Motor 25 to 50 Feet 100 Feet ——150 to 200 Feet

HP 200v 230V 460V 200V 230v 460V 200V 230v 460V
178 14(18)* 14(18)* 14(18)* 14(18)*  14(18)* 14(18)* 14(16)*  14(16)* 14(18)*
1/6 14(18)*  14(18)* 14(18)* 14(18)*  14(18)* 14(18)* 14 14(16)* 14(18)*
1/4 14(18)*  14(18)* 14(18)* 14(16)*  14(18)* 14(18)* 14 14 14(18)*
13 14(18)* 14(18)* 14(18)* 14(16)*  14(16)* 14(18)* 12 14 14(18)*
72 14(16)*  14(18)* 14(18)* 12 14(16)*  14(18)* 10 12 18(18)*
3/4 14(16)* 14(16)* 14(18)* 12 14 14(18)* 10 10 14(16)*
1 14 14(16)* 14(18)* 12 12 14(18)* 8 10 14(16)*
12 12 14 14(18)* 10 10 14(16)* 6 8 14

2 12 12 14(18)* 8 10 14(16)* 6 6 12

3 10 12 14(18)* 6 8 14 4 6 12

NOTE: NEC Article 310-5 Minimum conductor size for General Wiring at 115-440VAC is No. 14AWG.

Connecting Power to Motor
T9 connect motor for proper voltage and rotation, refer to the connection
diagram on the nameplate or inside the terminal/conduit box.

Table B - Minimum Wire Sizes for Single-Phase Motors

Motor — 25 Feet — — 50 Feet — —100 Feet — — 150 feet — — 200 feet —
HP 115v 230V 115V 230V 115v 230v 115v 230V 115v 230V

118 14(18)* 14(18)* 14 14018 12 14(18)* 10 14(16)* 8 14
176 14(16)* 14(18)* 12 14(18)* 10 14(16)* 6 14 6 12
1/4 14 14(18)* 10 1416 8 14 6 12 4 10
13 14 14(18)* 10 14(16)* 8 14 6 12 4 10
77} 12 14(18* 8 14 6 12 4 10 3 8
34 10 14(16)* 6 12 4 10 2 8 1 6
1 10 14(16)* 6 12 4 10 2 8- 1 6
e 8 14 6 12 3 3 1 3 10 6
2 8 14 4 10 . 2 8 110 6 20 4
3 3 12 3 8 1/0 6 20 4 40 3
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A NOTE:

B NEC Article 310-5 — Minimum conductor size for general wiring at
115-440VAC is No. 14AWG. '

M Above wire sizes based on approximate 5% voltage drop during start-
ing; copper conductors; and 75°C type THHW, THW, THWN, RH, RHW
insulation, etc. For aluminum wire, increase two wire size steps mini-
mum. See NEC Article 310 for ampacities of aluminum conductors.

B Type S, SO, SJ, SJO, etc. flexible cable wire sizes. See NEC Article 400 for
ampacity.

All aspects of the installation must conform to
rAWARNI NG ] the requirements of the NEC, including Article
430 (Motor Circuits and Controllers), and all local codes. Wherever pos-
sible, each motor should be powered from a separate circuit of adequate
capacity to keep voltage drop to a minimum during starting and running.
Increase wire size where motor is located a distance from the power source.
Wire size must be adequate to minimize voltage drop during starting and
running. Refer to Tables A and B for suggested wire sizes. Distances shown are
one-way between source and motor. Portable cords, if used, should be as
short as possible to minimize voltage drop. Long or inadequately sized cords,
especially on hard starting loads, can cause motor failure. All electrical con-
nections in system must be secure to prevent voltage drop and localized
heating.

Sriaiin s B ot am -
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R Determine direction of rotation before connecting driven equipment to
prevent damage.
B To prevent bearing damage, do not strike shafts with hammer or other tool.

M If the motor has been damp or wet, have motor serviced by a qualified
motor repair shop before operating.

Starting Motor

Be sure motor is properly grounded.
Connect motor to load and run briefly. Check for unusual noises and vibration
(see Troubleshooting). Check motor current; it should be close to nameplate.
Visually re-inspect the installation. Make sure that the guards and other pro-
tective devices are securely in place. All covers and gaskets must be re-
installed to minimize the entry of dirt and moisture.

A DANGER Before performing any maintenance, disconnect

power and allow motor to come to a complete

stop. Discharge capacitors, if any, for safety.

Recommended Maintenance

Remove dirt accumulations in and around vent openings, by vacuuming. Dirt
accumulations can cause motor overheating and a fire hazard. Enclosed
motors can be cleaned with an air jet; wear eye protection.

Periodically inspect the installation. Check for dirt accumulations; unusual
noises or vibration; overheating; worn or loose couplings, sheaves and belts;
high motor current; poor wiring or overheated connections; loose mounting
bolts or guards; and worn motor starter contacts.

Exercise caution with solvents; some solvents may attack motor insulation, |
finish or bearing lubricants; some are highly flammable. If solvents are used,
make sure area is well ventilated.

Sleeve bearing motors require periodic reoiling. Follow reoiling instructions

on the motor (See nameplate or terminal box cover). If instructions are not
included, re-oil continuous duty units once a year, intermittent duty units

every two years and occasional duty units every five years with 30 to 35 drops
of SAE No. 20 non-detergent or electric motor oil. Do not overlubricate.

Dayton ball bearing motors are pre-tubricated at the factory and do not

require relubrication.
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Troubleshooting

This chart suggests common answers to electric motor problems. The
information is not all-inclusive and does not necessarily apply in all cases.

When unusual operating conditions, repetitive failures, or other problems
occur, consult an electric motor service firm for assistance.

Symptoms

Motor fails
to start

Possible Cause(s) : Corrective Action

Blown fuses

Tight shaft

Voltage too low at motor
terminals due to line drop

Overload in motor starter
tripped

Overload (internal thermal
protector) tripped

Improper line connections

Motor may be overloaded
Defective motor or starter
Not applied properly

Replace with time-delay fuses.
Check for grounded winding

Occasionally during shipment a
sleeve bearing motor may be
received with a shaft which
does not rotate freely. It may
be necessary to strike the motor, at
the shell/endshield rabbet, with a
rawhide or plastic mallet to align
the bearings

Consult local power company.
Increase wire size (refer to Tables A
& B). Check for poor connections
Check and reset overload relay in
starter. Check heater rating against
motor nameplate current rating
Check motor load. If motor has an
automatic or manual reset thermal
protector, check if tripped

Check connections against diagram
supplied with motor

Reduce load or increase motor size
Repair or replace

Consult motor service firm for
proper type. Use larger motor

Motor does not
come up to speed
or takes too long
to accelerate

Voltage too low at motor
terminals

Starting load too high
Excess loading; tight belts
Defective motor

Inadequate starting
torque. High inertia load

Increase wire size (refer to Tables
A & B). Check for poor connections.
Check for voltage unbalance
(3-phase)

Check load motor is carrying at
start

Reduce load; increase motor size.
Adjust belts

Repair or replace

Replace with larger motor

Motor stalls
during operation

Overloaded motor

Low motor voltage

Reduce load or increase motor
size

Verify that nameplate voltage is
maintained

Motor vibrates or
is excessively
noisy

Motor shaft misaligned
Three-phase motor
running single phase
High or unbalanced
voltages

Worn, damaged, dirty or
overloaded bearings
Defective winding. Bent
or bowed shaft

Loose sheave or mis-
aligned coupling

Realign
Check for open circuit, blown fuses
or unbalanced voltages

Check wiring connections. Consuit
local power company

Repair or replace motor; check
loading and alignment

Repair or replace

Tighten setscrew(s); realign
coupling




e e A i 2 s s

Tw—-—r-aozZm

Symptoms Possible Cause(s)

Motor overheats Overloaded
while running
under load

openings

If three-phase, one phase

may be open

Unbalanced supply

voltage

Faulty connection
High or low voltage

Defective motor

Dirt blocking ventilation

Corrective Action

Reduce load; increase motor size;
belts may be too tight

Clean motor

Check lines for open phase. Check
voltage with motor disconnected,
one fuse may be blown

Check for faulty connections.
Voltage on all three lines should be
balanced within 1%. Excessive
single phase loads

Clean, tighten, or replace

Check voltage at motor, should not
be more than 10% above or below
rated

Repair or replace

Order Replacement Parts By Calling Toll Free 1-800-323-0620

Please provide following information:
B Model Number
A Serial Number (if any)
W Part Description and Number
as shown in Parts List.

Address parts correspondence to:
Grainger Parts Operations

P.O. Box 3074

1657 Shermer Road

Northbrook, IL 60065-3074
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Always the Right Solution™

Mechanical Seal Models

SERVICE MANUAL

MOYNO® 500 PUMPS

300 SERIES
331, 332, 333, 344, 356 AND 367 MODELS

Section:

MOYNO® 500 PUMPS

Page: 1 0of 8

Date: March 1, 1998

Packing Gland Models

MODELS
33101 34401 33104 34404
DESIGN 33201 35601 33204 35604 33108 33308 34411

FEATURES 33301 36701 33304 36704 33208 34408 35611 35613

Housing: Cast Iron AISI 316 SS Nylon Cast Iron AISI 316 SS
_ Chrome plated Chrome plated Chrome plated Chrome plated Chrome plated
Pump Rotor: 416 SS 316 SS 416 SS 416 SS 316 SS
Pump Stator: NBR (Nitrile) NBR (Nitrile) NBR (Nitrile) NBR (Nitrile) NBR (Nitrile)
Shaft; 416 SS 316 SS 416 SS 416 SS 316 SS
Flexible Joint: Carbon steel/ 316 SS/ Carbon steel/ Carbon steel/ 316 SS/
NBR NBR NBR NBR NBR

Bearings: Ball (sealed) Ball (sealed) Bali (sealed) Ball (sealed) Ball (sealed)

Mechanical Seal:
Packing:

Carbon-ceramic

Carbon-ceramic

Carbon-ceramic

Braided PTFE

Braided PTFE

Note: Alternate etastomers available. Refer to Repair/Conversion kit numbers, page 8.

INSTALLATION

Drive. On belt driven units, adjust belt tension to point of

Mounting Position. Pump may be mounted in any
position. When mounting vertically, it is necessary to keep
bearings above seals to prevent possible seal leakage into
bearings.

Pre-Wetting. Prior to connecting pump, wet pump
elements and mechanical seal or packing by adding fluid to
be pumped into suction and discharge ports. Turn shaft
over several times in a clockwise direction to work fluid into
elements.

Piping. Piping to pump should be self-supporting to avoid
excessive strain on pump housings. See Table 1 for suction
and discharge port sizes of each pump model. Use pipe
“dope” or tape to facilitate disassembly and to provide seal.

non-slip. Do not overtighten.

On direct drive units, coupling components should be
aligned and spaced at least 1/16" apart.

Pump rotation must be clockwise when facing shaft to
prevent damage to pump. Check direction of rotation before
startup.

Water Flush of Packing (356 Models Only). The packing
may be either grease lubricated through a grease fitting in
the stuffing box or have plumbing connected to the housing
to allow a water flush.

Maximum speed is 1750 rpm.

When the material being pumped is abrasive in nature, it
may be advantageous to flush the packing to prevent
leakage under packing and excessive shaft wear.
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Clean water can be injected through a 1/8” NPT tapped
hole that normally houses the grease fitting for lubricating the
packing. The water can be permitted to leak axially along the
shaft in either direction or can be removed from the second
tapped hole in the stuffing box. in both cases, the discharge
from the stuffing box should be throttled slightly to maintain
10-15 PSI higher pressure in the stuffing box than is present
in the discharge housing.

Table 1. Pump Data

Pump Models | 331 | 332 | 333 | 344 | 356 | 367
Suction Port

* * * * 111
(NPT) 3/4* | 3/4 3/4 3/4 2 2
Discharge .
Port (NPT) 3/4 3/4 3/4 3/14 (1-1/4 2
Discharge
Pressure 150 | 100 | 50 40 50 50
(psig)

*08 versions = 1" NPT

Table 2. Temperature Limits
Elastomer Temperature Limits
*NBR 10°-160°F
*EPDM 10°-210°F
*FPM 10°-240°F
*NBR = Nitrile

*EPDM = Ethylene-Propylene-Diene Terpclymer
*FPM = Fluoroelastomer

OPERATION

Self-Priming. With wetted pumping elements, the pump is
capable of 25 feet of suction lift when operating at 1750 rpm
with pipe size equal to port size.

DO NOT RUN DRY. Unit depends on liquid pumped for
lubrication. For proper lubrication, flow rate should be at least
10% of rated capacity.

Pressure and Temperature Limits. See Table 1 for
maximum discharge pressure of each model. Unit is suitable
for service at temperatures shown in Table 2.

Storage. Always drain pump for extended storage periods
by removing suction housing bolts and loosening suction
housing.

TROUBLE SHOOTING
WARNING: Before making adjustments, disconnect
power source and thoroughly bleed

pressure from system. Failure to do so
could result in electric shock or serious
bodily harm.

Failure To Pump.

1. Belt or coupling slip: Adjust belt tension or tighten set
screw on coupling.

2. Stator torn; possibly excessive pressure: Replace stator,
check pressure at discharge port.

3. Wrong rotation: Rotation must be clockwise when facing
shaft.

4. Threads in rotor or on shaft stripped: Replace part. Check
for proper rotation.

5. Excessive suction lift or vacuum.

Pump Overloads.

1. Excessive discharge pressure: Check discharge pressure
for maximum rating given in Table 1. Check for
obstruction in discharge pipe.

2. Fluid viscosity too high: Limit fluid viscosity to 20,000 CP
or 100,000 SSU.

Viscosity CP Limit RPM
1-300 1750
300-1,000 1200
1,000-2,000 700
2,000-5,000 350
5,000-10,000 180
10,000-20,000 100

3. Insufficient motor HP: Check HP requirement.

Noisy Operation.
1. Starved suction: Check fluid supply, length of suction line,
and obstructions in pipe.

2. Bearings worn: Replace parts; check alignment, belt
tension, pressure at discharge port.

3. Broken flexible joint: Replace part, check pressure at
discharge port.

4. Insufficient mounting: Mount to be secure to firm base.
Vibration induced noise can be reduced by using mount
pads and short sections of hose on suction and discharge
ports.

Mechanical Seal Leakage (Mechanical Seal Models

Only).

1. Leakage at startup: If leakage is slight, allow pump to run
several hours to let faces run in.

2. Persistent seal leakage: Faces may be cracked from
freezing or thermal shock. Replace seal.

Packing Leakage (Packing Models Only).

1. Leakage at startup: Adjust packing as outlined in
maintenance instructions.

Note: Slight leakage is necessary for lubrication of packing.

2. Persistent leakage: Packing rings and/or shaft may be
worn. Replace parts as required.

Pump Will Not Prime.
1. Air leak on suction side: Check pipe connections.

MAINTENANCE

General. These pumps have been designed for a minimum
of maintenance, the extent of which is routine lubrication and
adjustment of packing. The pump is one of the easiest to
work on in that the main elements are very accessible and
require few tools to disassemble.

Packing Lubrication (356 Models Only). The zerk
fitting on the side of the suction housing leads to the lantern
ring halves in the mid-section of the packings. At least once a
week, inject a small quantity of good quality grease, such as
MPG-2 Multi Purpose Grease (Du Bois Chemical), or
equivalent, into the zerk fitting to lubricate the packings.

Note: For Model 34411, lubricate packing by applying a
liberal amount of grease during assembly.




Packing Adjustment (Packing Models Only).
Packing gland attaching nuts should be evenly adjusted so
they are little more than finger tight. Over-tightening of the
packing gland may result in premature packing failure and
possible damage to the shaft and gland.

When the packing is new, frequent minor adjustments

are recommended for the first few hours of operation in
order to compress and seat the packing. Be sure to allow
slight leakage for lubrication of packing.

When excessive leakage can no longer be regulated by

tightening the gland nuts, remove and replace the packings
in accordance with the DISASSEMBLY and REASSEMBLY
instructions. The entire pump need not be disassembled to
replace the packings.

Bearing Lubrication. The prelubricated, fully sealed
bearings do not require additional lubrication.

PUMP DISASSEMBLY
WARNING: Before disassembling pump, disconnect

power source and thoroughly bleed
pressure from system. Failure to do so
could result in electric shock or serious
bodily harm.

To Disassemble Mechanical Seal Models:

1.
2.

3.

Disconnect suction and discharge piping.

Remove screws (112) holding suction housing (2) to .

pump body (1). Remove suction housing and stator (21).

Remove rotor (22) from flexible joint (24) by turning
counter-clockwise (RH thread). Use 3/16 inch diameter
punch to remove rotor pin (45) on Model 36701.

Flexible joint (24) can be removed from shaft (26) by
using a 3/16 inch allen wrench in end of joint (1/4 inch
wrench on 356 Models) and turn counter-clockwise. Use
3/16 inch diameter punch to remove shaft pin (46) on
Model 36701.

Carefully slide mechanical seal (69) off shaft (26).
Carefully pry seal seat out of pump body (1). If any parts
of mechanical seal are worn or broken, the complete
seal assembly should be replaced. Seal components are
matched parts and are not interchangeable.

The bearings (29) and shaft (26) assembly can be
removed from pump body (1) after snap ring (66) has
been removed. To remove the assembly, lightly tap the
shaft at threaded end using a block of wood to protect
the threads. The bearings may be pressed off the shatft.

To Disassemble Packing Models:

1.
2.

3.

Disconnect suction and discharge piping.

Remove screws (112) which hold suction housing (2) to
pump body (1). Remove suction housing and stator (21).

Remove rotor (22) from flexible joint (24) by turning in a
counter-clockwise direction (RH thread).

Flexible joint (24) can be removed by using a 3/16 inch
allen wrench in end of joint (1/4 inch wrench on 356
Models) and turn in a counter-clockwise direction.

The packing (42) can be removed without removing the
shaft (26) using the following procedure:

a. Remove gland bolts (47).
b. Slide gland (41) away from packing (42).

C. Pull out packing (42) (and lantern ring halves (57) on
356 Models) using a packing removing tool.
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Note: Packing can be removed after shaft has been re-
moved by pushing out from pump side of pump body
after gland (41) has been detached.

The bearings (29) and shaft (26) assembly can be
removed from pump body (1) after snap ring (66) has
been removed. To remove the assembly, lightly tap the
shaft at threaded end using a block of wood to protect the
threads.

To disassemble shaft assembly, remove snap ring (66A)
from shaft (26) and press bearings (29) and bearing
spacer (33) off the shaft.

PUMP ASSEMBLY

To Assemble Mechanical Seal Models:

1.

Press bearings (29) on shaft (26), and locate slinger ring
(77) near bearing on threaded end of shaft.

Note: When replacing bearings, always press on the inner

race when assembling to shaft, and on the outer race
when pressing bearings into the housings.

Press shaft assembly into pump body (1) securing with
snap ring (66).

Install mechanical seal (69) using the following
procedure:

a. Clean and oil sealing faces using a clean light oil (not
grease).

Caution: Do not use oil on EPDM parts. Substitute

7.

8.

glycerin or soap and water.

b. Oil the outer surface of the seal seat, and push the
assembly into the bore in the pump body (1), seating
it firmly and squarely.

C. After cleaning and oiling the shaft, slide the seal body
along the shaft until it meets the seal seat.

d. Install seal spring and spring retainer on shaft.

. Thread flexible joint (24) into shaft (26) in a clockwise

direction (RH thread). On 356 Models, install seal spacer
(69A) and washer (116) before threading flexible joint
onto shatt in a clockwise direction. On Model 36701, use
shaft pin (46) to pin flexible joint (24) to shaft.

. Thread rotor (22) onto flexible joint (24) in a clockwise

direction (RH thread). On